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One of the many Belden Strain Reliefs 
may simplify assembly problems—lower 
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e life to the product. 
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ewtsimon on «ee that’s why it’s running today 


Belden unbreakable plug 


Most Belden-equipped electrical machines are still running to- 


dav, when failure can mean loss of service for the duration. 


For years the identifying mark of a good appliance, Belden 
electrical cords and plugs are an indication to the purchaser that 
the manufacturer was careful in the selection of the parts for his 
lackton ootte—abd od longer ecrv- product. The buyer has confidence that Belden cords assure free- 


dom from Corditis. irritating disease that ruins cords and plugs. 
e pruy 


When designing your post-war products take advantage of the 
plus values of Belden electrical cords, perfected through years of 
experimentit 


iw, testing, controlled production, and cooperation 





with industry. Specify Belden. 


Relden Plugs, Cords, Strain Relief . ° . 
in a wide range of combinations—make Belden Manufacturing ¢ sompany 


up complete corditis-free cords for ev- 


ery electrical requirement. 1653 W. Van Buren Street, Chicago 44, Ilinois 
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_As One Gear To Its Mate — 


f ° ° . 29 
—____", . . it’s simply a matter of adjustment 





THIS BEARING MOUNTING 


Gives stepless gear adjustment to any 






Though now producing for war to the limit of our ability, 
we are mindful of the fact that, in either war or peace, 
assurance of satisfactory bearing operation is still obtained 
through the application experience of those who know ball 
bearings best. 

Here is a detail that may be useful to you now or ata 
future time. However that may be, please feel free to call 
upon New Departure for application assistance at any time. 


NEW DEPARTURE - 
BALL BEARINGS .. 


NEW DEPARTURE oe DIVISION OF GENERAL MOTORS CORPORATION e BRISTOL, CONNECTICUT 
nches: DETROIT, G. M. Bldg., Trinity 2-4700 e CHICAGO, 230°N. Michigan’ Ave., State 5454 e LOS ANGELES, 5035 Gifford Ave., Kimball 7161 


degree of exactness required. 






No removal of parts necessary. Simply 
loosen bolts slightly so sleeve “A” can be 
turned amount desired. Tighten bolts to 
clamp cover “B.” Nut “C” is notched for 













bolts; does not rotate. 










Applicable to either closed housing or 
where shaft extends through, as indicated. 
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Sandy Hook 
Lighthouse, 
built in 1764. 


On THe BEAM 


for nearly two centuries 


Tobe Capacitors, too, are “on the beam”—giving years 
of dependable service . . . for, at Tobe, long life is as 
integral a specification as the dimensions themselves. 
That is why, with millions of Tobe Capacitors oper- 
ating under all conditions, “returns” are practically 
negligible. Continuation of this enviable record rests 
on long, specialized manufacturing experience—inten- 
sive inspections — and constant research. Illustrated 
below is the Tobe OM-Capacitor. This capacitor is a 
mineral oil impregnated unit in a streamlined drawn 
container, hermetically sealed. The hold-down bracket 
permits the use of either inverted or upright terminals, 
with wiring underneath or on top of chassis. You will 
find Tobe engineers ready to cooperate on your own 
capacitor problems. Why not inquire now? 
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SPECIFICATIONS 
OM-CAPACITORS MIDGET OM-CAPAC!TORS 
TYPE OM-* TYPE OMM-* 


RATINGS = = .05 to 2.0 mfd. 600 V. D.C. 
.05 mfd. to 1.0 mfd. 1,000 V. D.C. 
STANDARD CAPACITY TOLERANCE... . . 20%** 
TEST VOLTAGE . .... Twice D.C. rating 
GROUND TEST... ... - 2,500 Volts D. C. 
OPERATING TEMPERATURE = .-55° Fto 185° F 
SHUNT RESISTANCE 
.05 to 0.1 mfd. 20,000 megohms 
-25 to 0.5 mfd. 12,000 megohms 
1.0 to 2.0 mfd. 12,000 megohms 
POWER FACTOR 
At 1,000 cycles—.002 to .005 
CONTAINER SIZE 
Width %”, length 154.6”, height 2%” 
MOUNTING HOLE CENTERS ......... 1” 


RATINGS . . . .05,.1 and 
2x.05 600 V.D.C. 
-05x.1 1000 V.D.C. 
STANDARD CAPACITY TOLERANCE ..... 20%** 
GUNN TESS so 6 bia oe oe 23500 VEG 
OPERATING TEMPERATURES. . -55° Fto 185° F 
SHUNT RESISTANCE. . . . 20,000 megohms 
POWER FACTOR . . At 1,000 cycles—.0075 

CONTAINER SIZE 

Width %”, length 154,”, height 1114” 
MOUNTING HOLE CENTERS ......... 1%" 


*Data sheets showing complete code number for units having a specific capaci- 
tance value and voltage rating available on request. **Other tolerances available. 


A SMALL PART IN VICTORY TODAY...A BIG PART IN INDUSTRY TOMORROW 
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Our Job is to be Ready for the Unknown 





AR is a time of sudden emergencies, of shifting needs and quick- 

changing requireme nts. In the field of metallurgy there’s only one 
way to keep pace with it, and that’s to keep ahead. That is the reason for 
the Mallory policy of continuous research and development. 


Quite recently that policy was justified anew. The new 400 cycle electrical 
circuits for aircraft posed several problems to a manufacturer of inter- 
rupting equipment. Not the least of these had to do with the choice of a 
metal for contact facings. 


Because Mallory engineers had consistently e xpe rimented beyond imme- 
diate requirements, the -y were able to meet the situation promptly. It was 
possible not only to prescribe a metal that would carry a high current load 
with a minimum amount of pressure, but to select one already in produc- 
tion—Elkonite* 35-S—a standard member of the Elkonite family. When 
tests were conducted, contacts made of this metal overcame all arcing and 
heating troubles, and actually were able to handle currents up to 5000 
amperes with a lower contact pressure than any other material tested. 


Our job is to be ready for the unfamiliar, the unusual and the unknown. 
If your design calls for contact applications that have no precedent, then 
ours is the experience most likely to serve you best. 
*Registered U. S. Pat. Off. for electric contacting element 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Enroll Your Dollars 


— Buy War 





Bonds 


P.R. MALLORY & CO. inc. MANUFACTURES CONTACTS OF TUNGSTEN, MOLYBDENUM, 


AND SPECIAL 


Sth Re, PLATINUM, ELKONITE* 
ALLOYS FOR INDIVIDUAL REQUIREMENTS. SPECIAL 
PESAGNS "TO SUIT YOUR APPLIC ATLOMS 


IES 


ELECTRICAL CONTACTS AND CONTACT ASSEMBL 
NON FERROUS ALLOYS AND POWDERED METAL PARTS 


ELECTRICAL 
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“A elé-Cadd Screw Thread In- 
serts give the protection of steel to 
light metal products at the points 
where they are most vulnerable to 
wear—in holes tapped for threaded 


fastenings. 


Made of precision-shaped helical coils 
of stainless steel or phosphor bronze 
wire, these Inserts are installed in 
holes tapped for the American Na- 
tional System. 


‘ 


Then, when the holding screw or stud 
is inserted, its entire wearing action is 
on the hard metal Insert, instead of 
on the soft metal boss. The light metal 
threads are armored against abra- 
sion, stripping and seizing. The entire 
assembly is protected against serious 
breakdowns in the field. 


: 


ARE USED For ORIGINAL 
INSTALLATIONS IN ARMY, NAVY 
AND TRANSPORT ute 7 Vai 
ath Ts¥ ACCESSORIES 
ee 1a a 
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The wide acceptance of ‘‘Heli-Coil" 
Inserts by the aircraft industry—to- 
day's top user of light metals—gives 
promise of their unlimited usefulness 
throughout all industry after the war. 


Helt-@oil \NSERTS SAVE 
TIME wm WEIGHT 


Can be in- Weigh one- 

stalled with 2 — = — 

1 w 

“ory oo bushings of 

tion of the time required the same di- 
for solid screw bushings. ameter. 


Wherever holes must be tapped in 
light metal parts, ‘‘Heli-Coil’’ Inserts 
fight friction, help build a stronger, 
lighter product. They may well be the 
answer to some of your problems. 
Send for detailed literature today 


THE SCREW SYSTEM WITH THE 
ANTI-FRICTION THREAD LINING! 


U. S. and Foreign Patents Issued and Pending 


SPACE 


Occupy less 
than half as 
much cross sec- 
tional area as 
solid bushings, 


permitting more latitude 
in design. 


METAL 


Made from 
precision- 
shaped wire 
with no waste, 
require about 
one-tenth as 


muck metal as solid 
bushings made from bar 


stock. 
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MOLDED PAPER CAPACITORS 


MOLDED PAPER VERSUS MICA CAPACITORS 


—wartime equipment has definitely proven the ability of Micamold Molded 
Paper Capacitors to function satisfactorily in by-pass, coupling and filter applica- 
tions above .001 mfd. As strategic mica is scarce, Micamold Molded Paper 
Capacitors not only fill the breach but materially assist in ) maintaining the flow 
of equipment to the Armed Services. 


MOLDED VERSUS METAL HOUSED PAPER CAPACITORS 


—here again Micamold Molded Paper Capacitors serve as adequate alternates for 
capacities of .25 mfd. or less. As compared to metal encased paper capacitor the 
plastic molded types save space, weight and cost. 


IN BOTH CASES 


—consi rable economies in time, labor and materials have resulted. Manufac- 
turers who utilize Micamold Molded Paper Capacitors instead of mica and metal 
housed paper types can effect substantial savings in their own production. 


Manufacturin g facilities have been further increased . 
prompt deliveries of lar ge production quantities. 


IF YOU HAVE A CONDENSER DESIGN PROBLEM, CALL ON MICAMOLD... 


we design and build molded paper and mica, oil and electrolytic capacitors for all 
radionic and electrical applications. We will be glad to cooperate with you on 
any project . . . for war or postwar assignments. 


NO LET-UP AND 


Cuan MICAMOLD RADIO CORPORATION 


KEEP BUYING MORE BRR Vy Matra Tcl Waa. 013 BROOKLYN 6, N. Y. 
WAR BONDS 
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_ There’s NO substitute for the 
| DEPENDABILITY and ENDURANCE 
of the aT Limit Switch 


- 
ae ee — 


Limit switch failure may mean more than mere Both factory tests and experience prove that Snap- 
machine stoppage or replacement need. It may result Locks have 50 to 80 times longer life—in heavy duty 
in spoilage of important work, or damage to a costly service—than any available commercial grades. ; 
machine. Snap-Locks are engineered for the job. Tell us what 

Because we build machine tools—and know the im- you want to accomplish and we'll recommend the 
portance of trouble-free limit switches—we build Snap- particular type of Snap-Lock and levers best suited to 
Locks for our own use. And build them to last! your machine. 


ECTRICAL ADVANTAGES 


. Wide contact gaps. 


7 


. Coin silver contacts. 


Ep. 


. Wiping action prevents pitting. 
. Double insulation inside case. 
. Ample wiring space. 


. Positive locking—cannot fail to make or break. 


Pe 


\\ 


HANICAL ADVANTAGES 


1. Heavy stainless steel shaft. 


. Hardened steel operating lever. 


~ 


. Hardened steel roller that actually rolls. 


Antifriction bronze bushing. 


io 


2 


- 


. Multiple overtravel springs. 


. Meets rigid Government specifications and 
shock tests. 


SNAP-LOCKS ARE BUILT BY MACHINE TOOL 
BUILDERS FOR MACHINE TOOL BUILDERS. 
WIDE VARIETY—SEND FOR BULLETIN EM-42. 
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LETT ELECTRICAL INSTRUMENT C0. 
LETT ELECTRNCAL sms TRUME®” | 
eh UT TON Geet a § * os 


INSTRUMENT DELIVERIES! 


American Instrument production is catching up with 
the needs of our armed forces—closing the gap be- 
tween too little and enough. Caring for those needs 
has expanded Triplett production lines unbelievably 
far beyond previous capacities. And the experiences 
of war, added to more than forty years of instrument 
manufacturing, have bettered the products coming off 


those lines, 


Now—instruments—better than ever before—are ready * Greater Production | | 
for general use. Better place your orders, at once, with Capacity 
Triplett—headquarters for a complete line of instru- *& Better Instrument 


ments made to one fine standard of engineering. Quality | 


D’Arsonval Moving Coil D.C. Instruments Electrodynamometer A.C.-D.C. : 
Double Iron Repulsion A.C. Instruments R.F. and Rectifier Types; Sizes 2” through 7” * Complete Line of 


Instruments 
*% SEND YOUR ORDERS 


ELECTRICAL : se | INSTRUMENT ((). TO TRIPLETT NOW 


_ BLUFFTON) OHIO «*» 


*% One Source of Supply 


* Prompt Deliveries 
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Magnesium alloys have excellent machin- 
ability. They can be cut at high speeds and 
feeds, taking a fine finish, while maintaining 
close tolerances. Tools used with other metals 
usually perform satisfactorily on magnesium, 
but best results can be obtained if these rules 
are followed: 

1. Cutting edges must be kept sharp. Tool 
faces should be polished to insure free cutting 
action and reduce the tendency for magne- 
sium particles to adhere to the tool tip. Clear- 
ances for chips should be large. 

2. Magnesium is generally machined dry. 
In special cases, however, a cutting fluid is 
used. Do not use oil-water emulsions. 


MAGNESIUM 


Machining 
SIDE cy 
TTING 
E0GE 4 ¥7 
anon 


a LS 


Pe 





3. Taps and reamers should be slightly 
oversize, compared to such tools for other 
metals; magnesium cuts close to size. 

4. Because of a lower modulus of elasticity, 
magnesium parts must be firmly but carefully 
clamped, to insure accuracy and prevent 
deformation. 

These are just the high spots of ‘Do's 
and Don’ts’’ learned in our more than 
twenty years of producing magnesium prod- 
ucts. For Mazlo Magnesium literature on 
this subject, write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1715 Gulf Building, Pittsburgh 


19, Pennsylvania. 


PRODUCTS 





AMERICA 


SUBSIDIARY Oo F ALU MIN U M cO MPAN Y Oo F 
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You can reach for a CORBIN | 











and get a good one 
\ every time 


Because at Corbin we’ve already 
“‘reached in’’ and removed the trouble- 
makers. Corbin’s thoroughgoing 


measures for insuring uniform qual- 


. ity leave nothing to chance — from 
_PHILLIPS — laboratory tests to final bench-in- } 
> , a . . . 
s wood SCTEWS: Machine eo ping spection. During manufacture tools 
a Screws, ' 
/ ened Sheet Met Stove Bolts - - - are replaced before they show wear, 
° re > . 
Mecne TED and production is systematically 
LAR sLoT d at machi | 
REGU Machine Screws, Steel gage-inspected at machines. 
Cc ° 
Wood Screws: easaanntt heet Metal As a result, any Corbin Screw you 


Drive Screws: 


seeesti Self-Tappine pick at random is correct in size and 
Stove Bolts - - : shape, head and slot centered, point 
t Screws, . 
Lag Screws: Cap ovine Nuts, and thread sharp and true. Like every | 
— La hine : . . : 
Ae ni fnisbed a +7 other in the shipment it’s ready with 
e , da Chain. 
heon Pins an ° ° 
Escutc overnment accurate uniformity for your 


uts to & . } 
ws and N production — to lower your as- 


AIRCRAFT —S<r° 
specifications. sembly costs by speeding as- | 


sembly operations. 


“. THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor } 
NEW BRITAIN, CONNECTICUT 
Warehouses: New York, Chicago 
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“One of the Most 


Provocative Inventions 


That’s how engineers put it— those who’ve 
seen the amplidyne increase the deadliness of 
bomber gun turrets, seen it step up the ma- 
neuverability of surface ships, heighten the 
fighting efficiency of a dozen other weapons. 
Letting their imaginations run ahead, they 
see its almost limitless peacetime opportu- 
nities to provide smoother, simpler, more 
accurate control of industrial machines. 


in a Decade” 





plidyne has simplified control circuits, elim- 
inating many heavy-current contactors and 
other devices. It has facilitated the use of elec- 
tronics to provide more automatic control of 
machines and processes. This table of basic 
amplidyne functions may suggest how the 
amplidyne can contribute to the improve- 
ment of your product or process. Bulletin 
GEA-4053A tells the story in detail. Shall we 


Already, in scores of applications the am- 


HOW 


it controls one 
or more of 
these— 


~as a combination regu- 
lator and exciter for gener- 
ators, to maintain steady 
voltage in power systems 


as a control, to hold con- 
stant tension or torque—-for 
greater uniformity in rolling, 
winding, and drawing oper- 
ations 

as a control, to = syn- 
chronize separate machines, 
or to maintain an exact 
preset speed for continuous 
process control 


for synchronous’ motors, 
to provide automatic power- 
factor improvement and con- 


POWER FACTOR trol of reactive kva 


—as a control, to automati- 

cally hold the position of 

moving materials or tools 
POSITION 


send your copy? 


—to protect generators, mo- 
tors, and other electric equip- 
ment from high-voltage peaks 


—to permit maximum cur- 
rent flow, while protecting 
electricand mechanical equip- 
ment during rapid manipula- 
tion 


as a speed-limiting device, 
to prevent overspeed of mo- 
tors due to faulty control or 
sudden loss of field 


Practical combinations of 


amplidyne functions 


Voltage control with cur- 
rent limit 


Current control with volt- 


age limit 
Speed control 
age and curren 


with volt- 
t limit 
tage 


Positioning with vol 
and current limit 


GENERAL ELECTRIC COMPANY, SCHENECTADY 5, NEW YORK 


GENERAL {§ 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 
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CAN YOU PUT THE AMPLIDYNE TO WORK 


—to perform one or a combination of these three functions 


—as a partner for all adjust- 
able-voltage (Ward Leonard) 
systems, to rapidly adjust 
speed, current, power, etc 


—to permit balancing of 
loads between machines, to 
allow adjustment of tension, 
to enable d-c machines to 
handle sudden overloads 


to provide a_ powerful 
forcing action, and help ma- 
chines deliver peak perform- 
ance under fast-changing con- 


ditions 


of synchronous motors, to 
maintain constant reactive 
kva, automatically if de- 
sired 


of machine carriages, tools, 
guns, etc., to give smooth 
fingertip positioning of heavy 
units, without the use of con- 
tact devices 


* ‘naire 
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THEY HELP BRING 


NE OF the “little things” that are contributing 
O greatly to the safety and welfare of our fighting 
men, is a special kind of carbon brush used in high- 
altitude planes. These brushes are essential to the gen- 
erators and motors that supply energy for the radios, 
firing apparatus, gun turrets, bomb bay doors, landing 
gear, and other equipment of the planes. A heavy bomber 
has more than 40 of these devices requiring brushes. 

Ordinary brushes disintegrate in a few minutes at 
altitudes where the air is “thin” and dry. A brush that 
would be dependable from take-off to ceiling and would 
have a life of 100 hours or more—had to be found. It 
came from the laboratories of NATIONAL CARBON 
ComPANny, INc., a Unit of UCC. 


Carbon is useful in many other ways to Americans at 


Years ago motor and gen- 
erator brushes had copper 


strips or wire bristles to con- 
duct electricity from sta- 
tionary to rotating parts— 
that’s how they got their 
name. Carbon is now the 
material for all sizes of 
these brushes. 





THE GIANTS nome 


war. Therapeutic lamps, which employ the carbon are, 
are helping to restore health to sick and wounded men. 
Activated carbon in gas masks, by absorbing toxic va- 
pors, is ready to save lives. 

In the two-way radio telephone—the walkie-talkie 
and the handy-talkie—and in hearing aids for the deaf- 
ened, carbon has another role. Carbon is essential in the 
small, powerful batteries that are used in these devices. 


v 


Teachers, designers, and operators of electric motors, generators, 
and rotary converters are invited to send for “Modern Pyramids.” 
This is a series of pamphlets containing practical suggestions on the 
performance, characteristics, operation, and application of carbon, 
graphite and metal-graphite brushes. Write National Carbon Co., 
Inc., Cleveland 1, Ohio, Dept. 24-G 


* BUY UNITED STATES WAR BONDS AND STAMPS * 


The trade-mark “National” distinguishes products of National Carbon Company. Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


CARBON PRODUCTs Division, Cleveland 1. Ohio 
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New York, Pittsburgh, Chicago, San Francisco 
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PAPER-BASE LAMINATED PLASTIC SHEET 


FOR HIGH-FREQUENCY INSULATION 


Recommended for high-humidity conditions 
Low water absorption 
Low loss factor 


Easily machined or punched 


FOR HIGH PERFORMANCE AT HIGH FREQUENCIES 


Laminated Plastic Sheets made with BAKELITE Laminating Plastics 


Increasing need for high-frequency equipment has 
called for vast increases in the production of paper-base 
laminated plastics known as XXX and XXXP grades. 
These plastics are made with a higher percentage of 
BAKELITE resins than other grades of laminates, pro- 
viding much higher electrical values for the exacting 
demands of H.F. applications. 

Type XXX, recommended for high- humidity con- 
ditions, possesses minimum cold-flow and excellent 
machining characteristics. Type XXXP has lower di- 
electric losses and is more suitable for hot punching 
work. It is also recommended for high-humidity appli- 
cations. Its cold-flow is greater than that of the XXX 


1944 





type. The loss factor of these materials is as low as .12 at 
1,000,000 cycles (A. S.T. M. D-150-39-T); water absorp- 
tion is as low as 1.0 per cent (A.S.T. M. D-229-39). 
ASK YOUR LAMINATOR about the special grades of 
paper-base laminates for high-frequency use. If you 
have a problem involving an essential product, our field 
engineers and development laboratories are at your 
service. Or write for Booklet 6-L “Bakelite Laminating 


Plastics.” 
rnsoe(B) MARK 


BAKELITE CORPORATION, 30 East 42nd St., New York 17, N. Y. 
Unit of Union Carbide and Carbon Corporation 


UCC, 


ofc: 


ag 2 i 
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“lhe “frend ts fo... 
CERAMIC-METAL SUB ASSEMBLIES 


FOR GREAT 
ACHIEVEMENT 


STUPAROR?, 
‘ ¢ 2 2. Jt a. (Pt “L 2 1 
TISSUE PORS | 

ATOR) 


Condenser Courtesy of 
General Instrument Corporation 


LLUSTRATED is a “precision condenser” equipped with 
Stupakoff insulators and metallized ceramic sub-assembly. 
This metallized ceramic rotor shaft is only one of many 
extremely accurate sub-assemblies produced by Stupakoff. 
Correctly engineered, laboratory perfected and con- 
verted to large scale production, such parts offer optimum 
electrical and mechanical characteristics. 
Use our experience to solve your special problems. 
Write, wire or phone—our engineering and production 
facilities are ready to serve you promptly. 


STAINLESS STEEL BALL RACE — Tolerance 


CERAMIC SHAFT 


BUY MORE THAN BEFORE IN THE FIFTH WAR LOAN 


Products for the World of Electrontes 
STUPAKOFF CERAMIC AND MANUFACTURING co., LATROBE, PA. 
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HEINEMANN 


MAGNETIC CIRCUIT BREAKERS 


capacity. 


HEINEMANN CIRCUIT BREAKER CO. 
Subsidiary of Heinemann Electric Co., Est. 1888 
TRENTON : NEW JERSEY 








Drawing shows cross section of time delay type breaker, 
designed to prevent nuisance trips on transient overloads 
and starting surges, while opening rapidly on sustaining 
and heavy overloads and instantaneously on short cir- 
cuits. Same breaker can be made without the time | 
delay arrangement as. straight instantaneous trip type. 
Magnetic blowout provides high and fast interrupting 





BUT IT PROVES CHERRY 
RIVETS HAVE WHAT IT TAKES! 


Cherry Rivets weren't made to do tricks 
with. But this trick—supporting a couple of 
husky bone-crushing palookas from a single 
Cherry Rivet, expanded (not headed) in a 
solid bar of metal—proves that Cherrys 
have more than enough shank expansion 
for any kind of job.* 
Cherry Rivets are headed with a pull— 


not a pound. And so they work especially 


*Under a test pull of 730 Ibs. the head pulled off this LS1127-6-10 Cherry Rivet but there was no 
movement of the shank in the blind hole. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U.S. PATENTS ISSUED AND PENDING 


ANGELES, CALIFORNIA 


well in plastics, soft, pliable or brittle ma- 
terials, as well as for all blind riveting in 
metal. The job is done from one side only— 


no bucking bar or backing up of any sort. 


Here's a close-up of how the Cherry Here's a practical application of this 

Rivet is fastened tight in a solid base. Cherry advantage —to fasten name 

Note it holds by shank expansion plates on a solid base. Of course 
alone —no head. mony other such uses. 


Get this Handbook A-43 with the complete story 
of Cherry Rivets. Write Dept. A-118, Cherry 
Rivet Co., 231 Winston Street, Los Angeles 13. 
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When Watt asked Why, Steam went to Work 


Ne SHEETS 


RODS 


FABRICATED 
PARTS 


MOLDED-MACERATED 
and 
MOLDED-LAMINATED 
FORMS and PRODUCTS 


igh jiggled the lid of many a 
kettle before James Watt asked 
why ... and went on to make steam 
work an engine that helped touch 
off the Industrial Revolution. 

Plastics ‘provide similar oppor- 
tunities for investigation. 

Possibly you haven’t used plastics 
for as many applications as you 
profitably might. Perhaps you haven’t 
looked into plastics at all . . . but 


SHEETS - RODS - TUBES - FABRICATED PARTS 
MOLDED-LAMINATED - MOLDED-MACERATED 


should. So, a suggestion: If you, with 
your first-hand knowledge of the 
properties you need in a material, 
will tell us what your physical, 
chemical, electrical, or mechanical 
requirements are, we will quickly 
see whether our type of technical 
plastics can help you in any of your 
current or future applications. Write 
for the complete Synthane catalog. 
Synthane Corporation, Oaks, Penna. 


Plan your present and future products with Synthane Technical Plastics 










































Synthane technical plastics are easy to machine by usual 
shop methods. However, the work of the production 
department can be simplified and costs and spoilage 
reduced by following these suggestions when designing 
parts: 


PUNCHED OR SHAVED EDGES —Punching produces a relatively smooth 
edge in thicknesses up to 1/16 in. For extra smoothness, especially in 
thicknesses over 1/16 in., shaving should be specified. 


PUNCHED vs. DRILLED HOLES —Tolerance can be held closer on drilled 
holes than on punched holes but rarely is the accuracy of a drilled 
hole necessary if the hole can be punched. 


DIAMETER OF PUNCHED HOLES—The 
preferred ratio of hole diameter 
to thickness of material is not less 
than 1:1. That is, the diameter of 
a punched hole should not be less 
than thickness of sheet. 


DISTANCE BETWEEN PUNCHED HOLES 
—PUNCHED HOLES NEAR EDGES 
—The distance between the cir- 
cumferences of punched holes or 
between the circumference of a 
punched hole and the edge of a 
piece should not be less than 1-1/2 
times the thickness of the piece. 








see HOLES PARALLEL TO LAMINATIONS— 
ae Avoid large holes parallel to 
ry laminations where subsequent 
pressure, as from a screw, might 
Satisfactory Objectionable injure the piece. 


DESIGN FOR MACHINING WITH STAND- 
ARD TOOLS—try to design parts so 
that machining can be done with 
standard tools or cutters. Specify 
standard size holes and slots 
wherever possible to avoid special 
tooling. 





TOLERANCES—Give careful consideration to tolerances. It is poor 
economy to specify closer tolerances than are actually needed. As a 
matter of fact, laminated plastics cannot be held to tolerances such 
as .000”—.0005”. The minimum tolerance advisable on dimensions 






under 1/2 in. is a total of .002”. This tolerance is the absolute minimum 
and all parts should be designed with greater tolerances if possible. 


TAPPING TOLERANCES — Tapping should not be specified closer than a 
Class 2 fit with 65 to 70% of thread. Additional thread depth would 
add very little strength at the risk of breaking threads. 


TAPPING IN A BLIND HOLE — When 
tapping in a blind hole, allow a 
depth of several threads from the 
bottom of the hole to first full 
thread for clearance. 





AVOID IRREGULARLY SHAPED HOLES 
—Eliminate, wherever possible, 
irregularly shaped holes unless 
the thickness of the piece permits 
punching. Irregularly shaped holes 
on thicker sections can be made, 
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tay 00 gnald tietapiier tate tees but special tools are required. 


piece is thin enough to be punched 


IRREGULAR COUNTER BORES AND RE- 
CESSES—Eliminate entirely all ir- 
regular counter bores and recesses 
(except round). 


CoD 


Undesirable Preferred 


MILLED SLOT WITH SQUARE CORNERS — Avoid 


stopping a milled slot with square corners. 


jor 4, 7 Allow the bottom of the slot to emerge to the 
7 A, surface with the natural contour of the cutter. 
4) i “Climb” milling is recommended. 





MARKING PARTS—Most parts can be marked with a punch, engraved 
or printed by the Synthographic process. The thinnest of materials 
can be printed. 


FORCED FlTS—tThe close tolerances required for forced fits in metal are 
not at all necessary in Synthane. Males can be as much as .005” 
oversize. 
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BE SURE YOU HAVE 
THE RIGHT RELAY 


The right relay, of course, is the one 
which will exactly fit your needs, and 
give you the longest, most depend- 
able service at lowest cost. Here’s 


how you can get it: 


1. Write for the Automatic Electric 
catalog. It lists over forty basic types 
of relays, providing every combina- 
tion needed for modern electrical 
control. All technical facts are clearly 


tabulated for your guidance. 


2. If you want help in applying this 
information to your problem, call in 
our field engineer. He will be glad 


to put his experience to work for you. 


Send today for your copy of the 
catalog—or simply ask our field engi- 


neer to bring one over. 


= 


Te Ot eae AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren St., Chicago 7, Ill. 


AUTOMATIC 
ELECTRIC sane 


Automatic Electric (Canada) Limited, Toronto 
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A GOOD COIL is strictly an engineering propo- ricated into wire 
sition. For the greatest efficiency it must be by the one organ- 
tailored to fit the application. That’s why every ization—its qual- 
Anaconda Coil is designed —not just made. ity directly con- 
trolled at every 


Anaconda coil engineers weigh and deter- 
mine all the many factors entering into pro- 
ducing the correct coil for the intended use: It's a highly effective triple combination. 
type, shape, size, winding, insulation, treat- Copper producer to magnet wire manufacturer 
ment, cost. Obviously, there are well-nigh lim- _ to coil engineer. 
itless variables possible. Add to it modern plants... efficient, engi- 

There is also another important advantage neered manufacturing equipment. . . experi- 
Anaconda Coils have—good magnet wire. The — €nced skilled personnel — 
very copper used in the manufacture of Ana- ...and you have the reason for the depend- 
conda Magnet Wire is mined, refined and fab- ability of Anaconda Magnet Wire and Coils. 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 








check this new development for “44... 
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Intricate Shapes 
UCR Ss 


Micarta “444” 


It wasn’t possible yesterday. Today it is! A new 
development in manufacture now makes Micarta— 
leading industrial laminated plastic—available for a 
new and wide variety of uses. 

Micarta 444” offers a practical and economical 
means for forming structural shapes from completely 
cured flat sheets ... with low-cost equipment, and dies 
of non-critical materials. Shapes like those shown can 
be produced easily and quickly—in most cases with 
inexpensive wood molds and by use of a simple arbor 
press. Deep draws, sharp bends and intricate shapes 
may be obtained. Parts produced are strong, stable 
and permanent. 

Originally developed for aircraft needs, Micarta 
“444” is being used for trim tab fairing, fuselage tail- 
wheel housings, ammunition feed chutes, and for many 
other applications. 


**444” provides characteristic Micarta properties of 
strength with lightness, and resistance to heat, cold, 
humidity and chemicals. Investigate the full story— 
write for the new Micarta Data Book B-3184-A. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


jJ-06555 
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JUST HEAT. . . Premolded and cured 
flat sheets are heated uniformly on both 
sides by infrared lamps, ovens or parallel 
hot plates to just under the blistering point. 
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INSERT . . . Heated sheet is then placed AND FORM .. . Pressure at approxi- 

in inexpensive wood mold in arbor press mately 100 pounds per square inch is 

or where pressure can be applied to molds. applied, and shape left to cool briefly in 
mold. Resulting shape is permanent. 
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Fitted to the particular motor by the motor manu- 
facturer, a built-in Klixon Motor Protector saves a 


motor’s life over and over again by eliminating 


a 


burnouts. 

Every time the motor heats up and gets near the 
burnout point — in steps the Klixon Protector and 

automatically snaps the power “off”... stands by 

until it cools to safety ... then snaps the power “on” 3 
either automatically or by manual reset depending on 
the type of protector you specify. And because the 

Klixon Protector is matched to the motor by the 

manufacturer, you get a tested combination . | 
protector fitted exactly to the motor. | 


Be sure that you get full life from | 
the motors you buy by specifying . | 
built-in Klixon Protectors. They 
permit maximum motor operating 
capacity ...yet provide complete 
motor safety. Available for A.C. 
motors all size . . . D.C. motors up 
to 30 volts. 





7 Ghe<e)\ MOTOR PROTECTORS 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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Standard or spe- 
cial«shapes in 
tungsten, molyb- 
denum, silver, 
platinum, palla- 
dium, or alloys 
of these metals. 


Standard and special shapes in tungsten, molybdenum, silver, platinum, palladium 


and alloys of these metals. Send for complete details in Contact Catalog No. 152. 
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a) 


installation. 


Lee 


Wa gner 


TRANSFORMERS 


Because they are- 
Safe for either indoor or outdoor 


Compact and easy to install. 
Usable right at load. 


STUDY THESE FEATURES: 


1. Dry-type...no liquid. 5. Large removable coverplate of. junction 
2. Core and coils are vacuum treated in com- box assures ease in making connections. 


L . . : 
pound for protection against moisture. 


3. Totally enclosed. 


6. Hanger-lugs designed for ease in mounting. 


4. Provided with built-in junction box with 7- All ratings within theMimirts of the 
knockouts on sides and bottom for conduit National Board of Fire Underwritessxhage the 


or open wiring. - Underwriters’ approval. iv 


“yp " 
. ; 


Write FOR COMPLETE LITERATURE a 


SR Ss ee ee Be 


6454 Plymouth Avenue, St. Lovis14,Mo.,U.5.A 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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MUEHLHAUSEN SPRINGS PREVENT FROZEN BRAKES 





leading product designers 
in every industry ore con- 
sulting Muehthausen Engi- 
neers to secure springs of 


lasting efficiency. EVERY TYPE AND SIZE 


JULY 1944 





A applied to motion, electricity has been considered generally 
as a starting and moving force—but now, with Warner Elec- 
tric Brakes, it is used for stopping as well. 


This brake has another thing in common with many other 
products —the use of well-engineered springs to control impor- 
tant mechanical actions. Warner relies on Muehlhausen Springs 
to free the brake bands after the vehicle has slowed or stopped. 
On one grueling run after another, through heat, rain and crystal- 
lizing cold, Muehlhausen Springs perform this job automatically. 


A big responsibility for a little spring! But, because of care- 
ful design by experienced engineers, it does its job unfailingly. 


MUEHLHAUSEN SPRING CORPORATION (Division of Standard 
Steel Spring Company), 800Michigan Avenue, Logansport, Indiana 


MUEHLHAUSEN 











CLARE “CUSTOM-BUILT” RELAYS 


Meet Most Exacting Demands | 


Clare Type C d.c. Relay 
with Plug-In Mounting. 


es M 


#38 Be 





The Clare Type “‘C”’ Relay shown here may be 
“Custom-Built’”’ to provide exactly the contact 
arrangements, thé spring assemblies, or the type 
and size of contacts your special application 


calls for. 


This flexibility of Clare Type “‘C’’ Relays per- 
mits any combination of five basic contact 
forms; provides twelve different standard, or 


other special, types and sizes of contacts. 


Electrical and Production engineers have found 
this rugged, multiple contact relay of excep- 
tional value in such operations as sequence con- 
trol of machine tools, for counting equipment, 


in electric eye controls, in radio and radar and 





in the operation of many other electronic devices. 


All Clare relays are carefully designed, well 
manufactured from best materials and precisely 
adjusted. These factors result in a relay which 
reduces overall relay cost, simplifies installation 
and insures better and more dependable per- 


formance. 


Clare engineers are ready at all times to assist 
you in developing a relay specifically ‘‘custom- 
built’ to meet your requirements. Send for the 
Clare catalog and data book. C. P. Clare & 
Company, 4719 Sunnyside Avenue, Chicago 
(30), Illinois. Sales engineers in all principal 
cities. Cable address: CLARELAY 


————— Contact springs employing any 
Aa LLG ree of these basic forms can be fur- 
GE O81 e) uy 1WAS, nished. 
C 
« 
‘ 
t 
. 
\ 
High voltage spring pile-up Contacts are welded to nickel 
insulators of special heat- silver springs by special proc- 
ae , treated Bakelite. Has mini- ess, May be of precious “é I 
a oe mum cold flow properties, low metals or alloys in 12 differ- Spring bushing insulators are 
bly of stainless steel shaft, MEY Minott “saa aps eae =a moade.ot Bekelite rod under t 
operating in a marine re oisture absorption conten ent standara or special types ? 4 
ie + hore , and permits punching without and sizes Coo M ele ST C1 s 
eb ee cracks or checks. bration and withstand heavy 
armature assembly are of PM Narr adie y 
magnetic metal 
\ 


CLARE RELAY S 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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HALF-SIZE BELLOWS 
ee | 


UTE TT Tae): 2 


WHEN THE Design of a famous refrigerator was 
changed, the switch assembly had too tight a squeeze. 
Since the bellows was the heart of the assembly, 
Clifford was asked to engineer a unit to occupy half 
the space, 

With only half the room to play with, the problem 
was: how to get satisfactory life expectancy with half the 
number of convolutions? 

So Clifford engineers originated an entirely new 
metal-working technique and changed the propor- 
tions of the convolutions and the bellows’ over-all 
shape. At the same time, two screw machine parts 
were eliminated and a new kind of washer seal was 
used to prevent plating solution from touching the 
bellows. 


CLIFFORD 


First with the facts on Hydrau- 
lically -formed Bellows 


HYDRON 


ihe NO 


Feather-weight . . . the First 
All-Aluminum Aircraft Oil 
Coclers and Coolant Radiators 
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Air conditioners - unit 
Air conditioning systems 
Aircraft 
Carburetor altimeter controls 
Engine thermostats 
Gasoline valves 
High pressure steam devices 
Hot water heaters 
) Instruments 
Remote and direct control of 
temperature and pressure 


: NAME 
Made with Extruded Hydron 
Tubing Brazed by Clifford’s COMPANY 
Patented Method. ADDRESS 





This half-sized bellows assembly not only satistied 
our customer’s specifications for life expectancy, but 
also paid an extra dividend in a substantial saving in 
cost. 


For Bellows Facts — Go to Clifford First 

Difficult bellows manufacturing and assembling 
assignments have been Clifford’s chief job ever since 
1925. That was when Clifford became the first to 
produce hydraulically-formed bellows for industry 
the Hydron bellows. Today, Clifford continues 
leadership in engineering this type of bellows. That’s 
why industry finds out sooner or later that Clifford 
is always first with the facts. Maybe Clifford has 
some facts you need. Let’s talk it over. 


CLIFFORD MANUFACTURING COMPANY 
568 EAST IST STREET, BOSTON 27, MASS. 


Please send me a free copy of your 44-page Hydron Bellows Data Book. 
I am interested in the applications checked. 


CO) Kilns & ovens — industrial 
(-) Oil heating systems 
(1) Oxygen flow indicators 
-) Oxygen regulators 
2 Process controls 
2 Refrigerating systems 
2) Refrigerator controls 
| Refrigerator switches 
C] Stoves & ovens — commercial 
(-) Stoves & ovens — domestic 
} Supercharger controls 


Other applications 
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Can Your an 
Postwar Customers COUNT 
on your product? 





















In your new designs, will your customers be able to chanically or elec- 
count on your machines to ¢e// them whether they are trically. And there 
getting all the performance and production which you are many other 
have built into your products? Will your customers be functions which 
able to get up-to-the-minute production records on your these devices can 
machines at any time...simply by reading facts-in- perform for you, 
figures that tell how your machine 1s doing in terms of such as to control 
turns, strokes, pieces, trips, volumes, lengths, light- the runs of high-speed machines so that users will be 
flashes, hand-movements, or any other unit of operation? equally free from over-runs and shortages. In fact, 
They will be able to tell at a glance. ..if your new —- Veeder-Root Devices can be adapted to perform many 
products have, as built-in features of original design, special functions...perhaps one for you that will give you 
Veeder-Root Counting Devices that keep continuous a new and exclusive merchandising advantage. And it’s 
production records either me- ne not too soon to talk it over mow. Write. 





The Courting Vouse 





Rf Suductiy 
nl 


VEEDER-ROOT INC. 
Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Ltd., Montreal In England: Veeder-Root Ltd. (new address on request) 
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TIME-WASTING ASSEMBLY ‘OPERATIONS! | 





Substantial economies in both production costs 
and assembly time have been achieved by reducing 
fastening operations. Through ingenuity in utiliz- 
ing the advantages offered by modern fastening 
devices, important changes are possible which 
will actually improve product performance as 
well as reduce costs. Shakeproof engineers, by i 
means of thorough technical research and a 


i 


AAAAAALA 


aaaaaaaal 


REG U.S. PAT. OFF 


FASTENER UNITS wide experience with mass production assembly 

This modern fastening provides a methods, are able to offer metal product manu- 
Shakeproof Lock Washer and Screw facturers a specialized fastening service that is 
pre-assembled and delivered as a ! It in i d bly effici 

single unit. The lock washer can’t certain to result in increased assembly efficiency. | 
drop off—but is free to rotate. No : . | 
time wasted putting lock washer on Investigate this special Shakeproof Service. Write 
screw. Easy to handle—assures fast i f 
driving. No chance for green work- today—a Shakeproof field engineer will contact | 
ers to “forget” the lock washer! you immediately! 


weir 
WRITE 





Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois * In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
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Material makes a difference... see your Plastics Molder early! 


They take knowing, these plastic 
compounds—as only the custom 
molder who has worked with them 
for years can know them. And this 
knowledge has to be on the job early. 
Here’s why: 

1. There are hundreds of basic 
compounds, most with special- 
purpose sub-categories—and all with 
special characteristics. Only full ex- 
perience can select the best one for 
the end-use planned. 

2. Material choice affects design. 
Good molds are engineered in accord 
with material specifications as to 
wall-sections, tolerances, strength 
factors, handling of inserts, etc. 

3. Molding and finishing processes 
and schedules both depend on this 
combination of material and design. 
Because of the way every molding 
function must dovetail into the other, 
the Kurz-Kasch Round Table has 
proved especially effective in produc- 
ing hard-to-make molded parts. Ex- 
perts representing over a generation 
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of experience in every phase of 
Plastics production pool their know]- 
edge in advance—to insure on- 
schedule production of precision 
parts under accurate cost control. 
Backed by the facilities of one of the 
largest, best equipped exclusive cus- 
tom molding plants in the country, 
Kurz-Kasch is planning today for a 
great deal of production tomorrow. 
Ask for a Kurz-Kasch representative. 


LET KURZ-KASCH select material and work out design now ... 
produce molds now, if possible... 
avoid future production headaches. There'll be a terrific rush! 


HOW ABOUT AN EXTRA 


KURZ-KASCH 


and you'll be in a great position to 


WAR BOND—NOW? 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Bronch Soles Offices: New York ® Chicago ® Detroit © Indianapolis * Los Angeles © Dallas 
St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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Never Underestimate a Spring 


WHEN THE WHISTLES OF VICTORY BLOW 


_,.and the Axis starts spinning, a 
mite of the credit will go to springs 
on Allied equipment. Some of these 
springs were designed from the 
Hunter Data Book, a copy of which 
should be at your fingertips. Your 
signature on your Company let- 
terhead brings a free copy to you 
promptly. You'll find it useful. 


UNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


HOUGH a spring may be small, its 

importance can be out of all propor- 
tion to its size and cost. Design and manu- 
facture are not necessarily difficult. Usually 
the tough job is to find the right spring for 
a specific application, considering the cost 
and tolerances allowable. This sometimes 
means boiling down elusive ideas of what 
the spring should do to concrete purposes 
from which specifications can be con- 
structed. Clarifying the problem in these 
cases is not a job for amateurs, but for a 


scientific spring maker. Research and cal- 
culation, mathematics and metallurgy, sta- 
tistical control of quality, and unusual and 
original testing and inspection methods may 
all have to be recruited in the development 
of the right spring for your application. 
But on such springs you can confidently 
rest the performance and reputation of 
your products ... without a cloud of un- 
certainty over your head or a lump in your 
now, and in the 
future, springs made right, make good! 


throat. Remember .. . 


THE GARTER SPRING—one of o number of basic spring designs, is essentially an extension spring. It is sometimes 
used as a belt to drive light machines, more often to produce a radial force as in the case of packing ring segments. 
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CONTACT FORMS 


FORM A 
Single Pole Moke 


Chromium plated latch 
CLM Mey al: ea 
ated piston 


if your requirements call for a Heavy Duty Lever Switcn 
with up to 48 springs ...use the Mossman 4101 Switch. 
You can have it with as many as your requirements de- 
mand. There is nothing stereotyped about this heavy duty 
switch except the quality. 


Any combination of six basic contact forms is provided in 
order that this versatile switch shall most exactly fit your 
needs. To save space, inverted forms are also available. 


A rating of 10 amperes, 110 volts A.C. (non-inductive) is 
provided by standard heavy duty contacts of 3/16” diam- 
eter fine silver. For higher rating, extra heavy duty con- 
tacts of 5/16” diameter, silver alloy, give 20 amperes, 
110 volts A.C. (non-inductive). 


But when it comes to high grade, precise construction of 
quality materials, the Mossman 4101 Heavy Duty Lever 
Switch permits of no deviation. Here are some of the 
special construction features. 


FRAME: Heavy brass, rigidly braced against vibration, 


LATCH PLATE: Chromium plated. Stops set in to provide lock- 
ing, non-locking and no-throw positions. 


Single Pole Double Throw 


FORM E 


Single Pole Double OC sg erg 


Throw Open Nevtral 


YOU CAN HAVE THIS 
MOSSMAN Heavy Duty 


LEVER SWITCH 
ALMOST ANY WAY 
YOU WANT IT 


PISTON: Stainless steel, spring actuated. Roller mounted clevis 
fashion. 

CONTACTS: Spun into plated phosphor bronze springs. Ample 
wiping pressure assures clean surfaces, rapid liberation of 
heat, longer life. 

INSULATION: Spring pile-up insulators are Bakelite wafers 
assembled under pressure to insure against distortion. 
Breakdown rating—2000 volts A.C. 


This Mossman 4101 Heavy Duty Lever Switch is built to 
give positive action at all times without regard to vibra- 
tion or shock. The positive action is independent of the 
pressure of the contact springs. 


Send for catalog with complete description of the 4101 
Lever Switch and many other Mossman precision electrical 
components. These include many types of heavy duty, 
multiple circuit lever switches, turn switches, push switches, 
plug jacks and special switching components. 


DONALD P. MOSSMAN, CO., Inc. 
6133 N. Northwest Highway, Chicago (31), Illinois 


MOSSMAN 


Gleducal Components 
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Think What This 
Dumore Aeromotor Could Do for that 
Post-War Program of Yours! 


A power unit developed by Dumore engineers to 
actuate cowl flaps on a military airplane may be 
just the answer to a problem you are struggling 
with right now. Its motor parts are combined with 
an unusual assortment of drive and control ele- 
ments to form a power unit of unique possibilities. 

Thermal overload protection safeguards the 
motor against burn-out on stalled or persistent 
overload. Limit switches prevent overtravel in 
either direction to avoid jamming the door mech- 
anism. A magnetic brake provides almost instant 
stopping of the output shaft when the circuit is 
opened —and finally, a built-in potentiometer 
transmits to an indicator on the instrument panel 
the exact degree of closure of the driven cowl flap. 


‘*MOTOR-PLAN’’ your post- 
war products now with these 
DUMORE FEATURES in mind! 


e Gear Reduction Units © Magnetic 
® Magnetic Clutches  @ Slip Clutches 
@ Thermal Overload 
Protectors ® Position Indicating Potentiometers 
@ Limit Switches © Governors 


Brakes 
e Over-running Clutches 
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What could you do with a motor having these 
features? Would it actuate a machine tool, calcu- 
lating device, home laundry unit, elevator doors? 

There are more than thirty Dumore Aeromo- 
tors, varying in size, power and operating acces- 
sories, all especially developed for essential uses 
on practically every type of plane. In their present 
form they offer engineers and designers a greatly 
broadened field for development of post-war 
products. But more than that, they demonstrate 
the unusual skill and facilities Dumore can put 
at the service of designers and manufacturers, in 
“Motor-Planning” the devices they will produce 
for innumerable purposes, after Victory. 

Get acquainted now, with Dumore Aeromo- 
tors, and let Dumore engineers aid you in taking 
full advantage of their advanced construction. 
Ask for a copy of the Aeromotor Catalog. Write 
today, to The Dumore Company, Motor Divi- 
sion, Dept. MG20, Racine, Wisconsin. 


DUMORE 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS ) 











A NEW PICTURE OF 
Your ELECTRICAL 
CONTACT LABORATORY 


Every alert design engineer knows that electrical contacts are 
usually the critical phase in the development of an electrical 
device—knows the intolerable irritations of weeks of ‘cut and try”’ 
—knows what it is to have long, painstaking tests put to naught 
because contacts failed. 
But there is a simple, practical, quick way: Use the Fansteel 
laboratory as if it were your own. At your disposal is the experi- 
ence of the entire Fansteel technical staff, and modern facilities THERE'S «tet ad ed 
for electrical contact testing which will short-cut your develop- tatevmation in this book. 
ment work from the model stage clear through to mass production. ‘Sealine’ Mietintnst Cautiate 
An inquiry to Fansteel costs nothing and may eliminate weary —An Engineer's Handbook”’. 
months of costly experiment. Ask for a copy. 
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No Overhanging Edges 


NEW POST 
STRAIGHT EDGES 


Transparent beveled edges — 
both edges flush with board. 
Responds to slightest touch. 

















Adjustable Post Triangle 


Angles quickly set anywhere from 0° 


“BIG-BOW” PENCIL 















} to 90°. 8” transparent triangle. COMPASS & DIVIDER Extra heavy. 
ie. ; a oe Adjustment for circles of 8’ No. 1815A—42” to 120” 
diameter to less than 3-16’. $11.00 


4 
Rigidly constructed for long, $34.00 
accurate service. . 


PROFESSIONAL GRADE 


Transparent Triangles 
Made of extra heavy, 


seasoned, 
1 lished celluloid. I 
CIRCLES edges beveled for Sager lft. 


No. 1749 (30°x60°) 6’ to 18”" 
$.50—$2.70 
No. 1750 (45°) 4” to 18" 


BEST QUALITY LAYOUT PADS . 










Finest treated tracing media. Sheets—50 
toa pad—easily removed without tearing. 


wm coM 








$.50—$3.50 















No. 173AA—P.T.M. 9x 12.. $1.45 LES. post we parts 

No. 173B —P.T.M. 12x18... 2.55 inch bats: rene SQ 50 
s e 

No. 173C —P.T.M. 18x24... 4.90 case. PON ees 





JUST PHONE THE 
NEAREST NUMBER 
















































— Atlanta JACK, 2121 Los Angeles MU. 2341 
: Steel - ggg _ a ne ial oa 

: Sl ston . 
! ae it RU LIN & PENS Buffalo  CLEVE.0370 NewOrleans RAY. 0331 
} Quick Perfect Lettering WRICO LETTERING GUIDES top of handle to tip of blade (clear Chicago KEY. 7000 New York WIS. 7-7678 
For less effort and greater speed. In wide range of heights—vertical capitals, ae ve Te ie Cincinnati MAIN 2664 Oklahoma City 3-6306 
| er ne Prices range from $2.00 for %4’’ numerals to No. 9154—6" ae $3.50 Cleveland CHE. 7347. Omaha ATLANTIC 7890 
| WRICO LETTERING SETS ALSO AVAILABLE INCLUDING PENS No. 9258-314" ll) Bias Columbus MAIN 3420 Philadelphia LOM. 7044 
Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
| T U iL ay A Dayton ADAMS 9174 Portland ATWATER 8681 
Denver MAIN 5161 St.Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City  4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 


} Hollywd GRANITE 4188 Seattle MAIN 4022 
\ —_ , Houston CAPITOL1233 Tam M-8377 
BA ITAA Indianapolis MKT. 4466 ben ADAMS 7224 
: Jacksonville 5-2166 Tulsa 3-0168 
Kans. City VICTR 7881 Washington NATL. 4063 
i \ Knoxville 3-4944 Wichita 2-2722 
: Los Angeles TRI. 8164 
or mail or phone to 


The Frederick Post Company 


Main Office: Chicago 
Branches: Detroit + Houston 
Los Angeles + Milwaukee 


BLUE PRINT & SUPPLY COMPANY 


12 W. FOURTH ST. PHONE 3-0168 
BAT 
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WITH NEW 


“PRESSURE - LOCKED” 





RESILIENT RUBBER MOUNTINGS 


F YOU use small motors of a twentieth horse- 
power or less, here is something you should know 
about. 


The Redmond engineers were shooting at sim- 
plicity in designing these new Micromotors. 


What they touched off sets the pace for the entire 
industry! 


The new Pressure-Locked mountings, improved 
patented Flush-Weld rotors and machined three- 
piece cast frames mean smooth operation, a long 
span of trouble-free life and easy maintenance. 


These shaded pole Micromotors have been care- 
fully brought forward to the highest degree of uni- 
formity, simplicity, quietness and dependability 
ever offered by Redmond during the company’s 18 
years. They’re beauties in every respect. 


But don’t just take our word for it. Give them a 
careful going over. Let your good sixth sense for 
quality judge these durable machines thoroughly. 


In every detail you'll find they’ve had plenty 
specialized engineering. 


They’re compact and light, and when it comes to 


smart, clean-cut appearance, they’re the neatest © 


little power plants yet devised. 





ae 





ALG: Redmond Company 


OWOSSO, MICHIGAN 


Quiet? Just give one a test! Sound is but velvet 
softness. 


Sturdiness has always been a feature of Redmond 
products, and these Micromotors are no exceptions. 
They’ll stand up under extreme conditions never to 
be encountered in normal use. 


For you, uniformity may be the most important of 
all features. Micromotors are alive with special 
processes that assure precision on a mass production 
basis. Exactness is duplicated by tens or thousands. 
Not a single operation gets by without critical 
inspection. 


Special voltages, frequencies, leads, finishes and 
shaft extensions are available too. Flexible produc- 
tion processes have been thoroughly developed to 
retain uninterrupted schedules. 


We’ve never done a job that we've felt so good 
about as we feel toward these new Micromotors. 


You should write us today and get all the details. 
Ask about the Type ‘‘T’’ Micromotors. 
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Composite sketch of two 
plants comprising the 
Redmond facilities. 
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For important assignments 


The accuracy of ia procisin! 
“Testing Grounds” of many important manufacturers 
: has resulted in their preference for 
standard or special projects. 


pesur 


For instance, the bracket construction, 
housing the moving coil system, is , 
MR25W200DCMA 

ey —— especially designed to withstand extremes 
of vibration, shock and humidity. 
These brackets are standard in all DeJur 
aircraft instruments and have been 
incorporated into small panel meters to 


assure permanently satisfactory 


Mey ” 
enon ne? 


performance. 
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TIOMETERS AN HER PRECISION ELECTRONIC COMPONENTS 


CONNECTICUT 
NEW YORK PLANT: 99 Hudson Street, New York 13, N.Y. CANA DIAN SALES OFFICE: 560 King Street West, Toronto 
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HOT ROLLED COPPER RODS 


BARE & TINNED COPPER 
ald 2 
(In rounds, flats and squares) 













BARE AND TINNED STRAND 





WEATHERPROOF WIRE 
ond CABLE 
Uae 


Slowburning 


RUBBER COVERED WIRES 
and CABLES 
Solid or Stranded 


Single or Multiple 
OPT Taco l ee 

Building Wire 

Power Cables 

aon LEY 

Neem ir 


Mining Machine 


> ; Mere n 
f F Gathering 


Mon ee Sah eis 


ark e YT ny Taye) 


: SALES 


MAGNET WIRE 
Cotton 
PND ola 
Paper 
Yr) 
Glass 


SYNTHINOL BUILDING WIRE 


SYNTHINOL MACHINE TOOL 
and CONTROL WIRE 


(Thermoplastic 
SLT Insulated) 


FLEXIBLE CORDS 
Radio Wires 
Cord Sets 


AUTOMOTIVE WIRES 


and CABLES 
Iqnition 
Starter 
Lighting 


PY ee Va Sa 
FIXTURE WIRE 


OFFICES 


PHILADELPHIA 7, PA. 


NEW YORK 17, N.Y. CLEVELAND 14, OHIO 
1163 Lincoln Bldg 817 Citizens’ Bldg 1803 Liberty Trust Bldg 
0 East 42 ( Broad and Arch Sts. 


? eat nt 
Tel. Murray Hill 2-6590 Tel. Superior 1240 Tel. Locust 7743 


CHICAGO 6, ILL. PITTSBURGH 19. PA. 
208 So. Jefferson St. 2537 Koppers Bldg. 
Tel. Monroe 6375 


LOS ANGELES, CALIF. 
327-329 E. 4th St. 
Tel. Atlantic 0816 Tel. Mutual 5093 
BOSTON OFFICE 
Marshfield Hills, Mass. 
ton Tel. Er 2-20 


terprise 


WASHINGTON, D. C. 
; m 410, Bond Bldg 


ea ey eee aay paige 
ational! 3934 Tel. Trinity 8 


DETROIT 2, MICH. 





BAR TO FINISHED 
WIR 


"Le ee 


CORPORATION 


ROME ° NEW YOR K oo 





This is How Your Product is Sealed 
in Ideal Working Conditions by 


Fedelco-Seal 





Mounting bracket for holding or supporting relay is 
spot welded to the base assembly of the can enclosure. 


STEPS EMPLOYED BY FEDELCO-SEAL TO SEAL 
IN IDEAL WORKING CONDITIONS 
EXAMPLE: GM TYPE 27 RELAY 


Fedelco-Seal offers you something new ... some- 


thing extra that may make your present prod- 


uct operate still better and more effectively. 


Fedelco-Seal is a new method of sealing ideal 
working conditions within the housings of me- 
chanical and electrical devices. It brings to the 
products of all industry an entirely new concep- 
tion of performance. 


No matter how supe rior your product may 
be. think what it would mean to be able to 
assure your customers tbat your electrical de- 
Vice is € xplosion proof... de livered with sealed- 
in operating conditions that varying atmos- 
phere, pressure or temperature cannot affect. 


2. Shows various types of glass to metal seals sol- 
dered to the base assembly, providing a hermetically 
sealed joint. A tube is provided for obtaining a vacuum. 


3. Relay is mounted on the base assembly 
and wired to the sealed terminals 


4. Steel enclosure is placed over the relay base 
assembly and hermetically sealed to the base. 
Filling gas is inserted through metal tube. 


That is what Fedelco-Seal offers. With this 
method you can permanently seal about your 
product operating conditions as favorable as you 
can create in your own laboratory ... dry air at 
sea level pressure... gases such as oxygen, he- 
lium and nitrogen... complete protection from 
moisture, abrasive dust or corrosive fumes. 


Fedeleo-Seal may be the something new for 
which you have been looking. If you will send 
a sample and specifications. of your product. 
lederal Electric’s engineers will gladly study 
your sealing problem and make recommenda- 
tions that may make your product an even 
better one. 










5. Completed assembly after operating atmosphere 
has been introduced and tubulation sealed off. 
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FEDERAL ELECTRIC COMPANY, INC. 


8700. SOUTH STATE STREET, CHICAGO 19, ILLINOIS 
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POSITIVE CONTACT 
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vo 
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STURDINESS 


LONG LIFE 


i\ AJ INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury Switches 
I are safe, silent and positive in action. They are thoroughly 
dependable and offer practically no resistance to the flow of 
electricity. Besides their great mechanical strength, Con-Tac-Tor 
Mercury Switches have high current carrying capacity and can 
easily switch and carry electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which means less cost and less 
maintenance. You'll find literally thousands of applications for 
Con-Tac-Tor Mercury Switches, which are made in a wide range 
of types, sizes and capacities. Minneapolis-Honeywell Regulator 
Company, 2810 Fourth Avenue South, Minneapolis, Minnesota. 


MINNEAPOLIS-HONEYWELL 
CON-TAC-TOR 


MERCURY TOR ELECIROOE « MERCURY 10 MERCURY 
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CAST BRONZE 
Plain or graphited 








SHEET BRONZE 
Plain or graphited 






BRONZE ON STEEL 
Plain or graphited 







STEEL and 
BABBITT 










BRONZE and 
BABBITT 












LEDALOYL 
Scll-Lubricating 



















There is one RIGHT bearing for every application. 

One that will deliver the greatest performance for 
the longest period of time. One that will be easiest to 
install and replace ... one that will be most economical 
to buy. 


There is one RIGHT way of making the correct selection. 

Call in a Johnson Engineer. Permit him to review the 

operating conditions. To determine the speed . . . the load 
. . the shock. To check outside factors such as extreme 

heat . . . injurious gases or liquids . . . the presence of grit 

or abrasive material. 


Armed with the necessary data, it becomes an easy task 
to make the proper recommendation. As we make ALL 
types of SLEEVE bearings, we hold no prejudice for any 
one kind. Our advice is supported by more than thirty-five 
years of exclusive bearing experience. Can we help 


you—NOW? 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati : Cleveland - Dallas 
Detroit - Kansas City - Los Angeles - Minneapolis - New Castle : Newark ‘ New York - Philadelphia 
Pittsburgh - St. Louis : San Francisco « Seattle 


JOHNSON @™® BRONZE 


SLEEVE 


SLEEVE BEARING aT HEADQUARTERS 


SERVICE 


570 S$. MILL STREET gy NEW CASTLE, PA. 
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N OUNCE is just an ounce, you say. But see what hap- 
A pens when it “runs wild” in a piece of high-speed 
machinery—a flywheel, for example. 

As the wheel gathers speed, a single inch-ounce* ot 
unbalance grows and Grows and GROWS till, at 5,000 
R.P.M., it is multiplied over 800 times! No mere ounce, 
but 44.3 pounds of additional load must be carried by the 
bearings, which seeks to tear the wheel from its moor- 
ings on each revolution. 

Fortunately, this destructive vibration can be checked 
— quickly and at low cost—with GISHOLT DYNETRIC 
BALANCING MACHINES}. So simple has the process 
become that these unbalanced forces are now Jocated, 
measured and corrected in a matter of seconds. And with a 
degree of accuracy that is not approached by any other 
means. 

With vibration so easy to cure, why take chances? 
Gisholt engineers are ready to help you solve your par- 
ticular vibration and balancing problems. 


*An inch-ounce is the centrifugal effect produced 
by a one ounce weight one inch from axis of rotation. 


tA development of Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue « Madison 3, Wisconsin 


Look Ahead... Keep Ahead... 
With Gisholt Improvements 


DYNETRIC BALANCING MACHINES are 
improving the performance of many vital 
war products such as armatures, crankshafts, 
aircraft propellers, re er impellers, 
etc. Write for complete information on 
Dynetric Balancing. 





TURRET LATHES © AUTOMATIC LATHES © BALANCING MACHINES ¢ SPECIAL MACHINES 
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SUPERIOR | 
AIR POWER 


FOR INDUSTRY, TOO 


% In the field of air power...air power as 
utilized in hundreds of ways by industry ... the 
PESCO precision air and vacuum pumps designed 
for modern aviation incorporate features that 
offer all industry distinctly better and more effi- 
cient pumping facilities. 

Exacting wartime specifications, requiring clos- 
er tolerances, higher efficiencies and greater 
standards of dependability, have resulted in per- 
formance never dreamed of years ago. 

The improved, positive displacement vane and 


rotor type pumping mechanisms now embodied 


SEND FOR THIS BOOK ‘Pressurized Power and Controlled 
Flow by PESCO"’. This book pictorially tells the story of PESCO 


equipment, manufacturing facilities and engineering service. A copy 


will be mailed promptly upon request. 


in PESCO air pumps are readily adaptable to 
many applications where volumes of gases must be 
moved under low or medium pressure. This same 
PESCOad vanced design and precision manufacture 
extends through a complete line of air, vacuum. 
hydraulic and fuel pumping equipment ... superior 
equipment that meets practically all needs for 
controlled liquid flow and pressurized power. 

We would welcome the opportunity to tell you 
of our facilities to engineer PESCO equipment to 
meet your own specific problem. Just write for 


complete details. 


WRITE TO... 


PESCO Products Co. 
Industry Service U 


11610 Euclid Avenue 
Cleveland 6, Ohio 





Division Borg 
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35 YEARS OF EXCLUSIVE 
LUBRICATION ENGINEERING 


Request Catalog No. 60 with 172 pages of lubricating devices and engineering data. 





Elbow Oilers 
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TRADE MARK REG. U. S. PAT. OFF 


Speciolized engineering research and manufacture that has 
included practically every conceivable type of lubrication 
problem, and that has extended thru the thirty-five yeors 
of this company’s existence reaching to every corner of the 
earth and every front in this war, has created a broadline 
of scientifically correct lubricating. devices. equal to the most 
intricate problems. Lubrication has long since ceased to be 
merely a matter of opinion—there is a specific answer, and 
only one correct answer, to your particular requirements. 
To find this correct answer involves more than a style selec- 
tion of oiler—it is a science to which only specialized ex- 
perience can provide the solution. Whether your product 
calls for a lowly oil hole cover that is essentially a short 
length of tubing with a hinged cover, or a more intricate 
device that is required to automatically lubricate many 
points from a central reservoir with a measured quantity 
of oil at given time intervals— you will practice true economy 
and insure maximum efficiency and service by employing 
the experience of Gits Engineers—the kind of experience 
that has been acquired the hard way. When you are faced 
with a lubricating problem—consult Gits. 


Gits BEos. MFe. Co. 


1840 South Kilbourn Ave., Chicago 23, Ill. 








Wick Feed Oilers Oil Gauges 


Oil ond Grease Seals 





Threaded Oilers 





Tube Oilers 








Unbreakable 
Transparent Oilers 


il 





Ball Valve Oilers 





Sight Gravity Feed Oilers 







ac 
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Multiple Oilers 
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FACE-TYPE MOTORS 

for use where the machine is bolted to 
the motor, are available in a wide variety 
‘of ratings, from fractional-hp sizes on 


up. The line includes standard open, 
splashproof, totally enclosed, and ex- 
plosion-proof motors. Shown here is a 
Tri-Clad face-type motor for foot mount- 
ing. Also available without feet. 


FLANGE-TYPE MOTORS 


for use where the motor is bolted to the 
machine, are available in the same wide 
range of sizes and types as face-type. 
Shown is a Tri-Clad round-frame motor 
with Type B flange. Also made with feet. 


PARTIAL MOTORS 


for direct coupling in restricted space, 
can be furnished in many forms, usually 
as a complete Tri-Clad motor less one 
end shield or less shaft and both end 
shields. Used where the machine itself 
can substitute for one or both end shields. 


SHELL-TYPE MOTORS 

for high-speed built-in applications, 

consist essentially of a shaftless rotor 

and a shell-like frame which carries the 

stator, punchings, windings, Small diam- 
eter permits close spacing between 
machine shafts. Speeds are available 
upto 3600 rpm at60 cycles, and much 
higher speeds at high frequencies. 





————————————— 


VERTICAL MOTORS 


for-direct coupling to vertical shafts are also available with 
a choice of five types of base. 
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When the motor | 
MUST BE PART 
of the MACHINE 


Standard foot-mounted motors are the obviou 
choice for innumerable machine tool, pump, 
blower, and other applications. G-E Tri-Clad*, 
motors of standard design, with their smooth 
contours and trim good looks, “go well” with 
modern machines. Their accurately machined 
mounting surfaces, four-position end shields, 
and roomy conduit boxes facilitate their instal; 
lation on any machine. | 

However, there are many instances where the; 
motor must literally become a part of the 
machine. It may be for appearance’s sake, for 
convenience, or to save space and weight. Here 
the slight extra cost of G-E modified standard; 
represents a sound, dividend-paying invest 
ment. 

All of these G-E modified standards offer the 
same assurance of long, dependable service as 
their standard counterparts. Dynamically bal- 
anced rotors result in an operating smoothness 
which matches that of precision machines, 








' 
t 


Windings of Formex* wire give extra protec:, 
tion from moisture, oil, abrasion, and heat 
aging. Strong frame and end-shield construc} 
tion provides a tough outer defense against 
operating wear and tear. Bulletin GEA-4092 
is chock full of useful information about these) 
motors and their application. And—where 
your design problem calls for special motot 
engineering—G.E. will go to extremes in build} 
ing special motors for your product. | 


“Reg. U.S. Pat. Off. | 
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LEVER ACTION MADE EASY 


Providing a smooth, straight- 
line thrust of 2 to 16 inches, 7 
G-E Thrustors* afford a simple, s 
thoroughly practical means for 
operating clutches, brakes, 
valves, and levers that would 
otherwise require complex 
mechanisms or big muscles. Self- 
contained combination of motor, 
centrifugal pump, oil chamber, 
and piston, the Thrustor is made 
in ratings from 50 to 3200 Ib 
thrust. Bulletin GE A-1262. 








HIGH CAPACITANCE PER CUBIC INCH 


For a wide variety of electronic 
devices, for fluorescent-lamp 
ballasts, motors, industrial con- 
trol, and other equipment, G-E 
small Pyranol* capacitors com- 
bine unusual compactness with 
high resistance to vibration, 
| extremes of temperature, high 
' altitude, and humidity. They 
work in any position. Stable, 
uniform characteristics. More 
than 350 standard ratings are 
available in many shapes and 
sizes. Bulletins GEA-2027 (a-c) 
and GEA-2621 (d-c). 





16 STAGES—12 POSITIONS ONE SWITCH 


Here is an extremely flex- 
ible control and transfer 
switch that meets a variety 
of special requirements. 
Cams on a square shaft in- 
sure positive operation. 
Silver contacts. Live parts 
fully protected. Ample 
space for connecting leads. Available in explosion- 
proof enclosure. Sixteen stages are commonly 
furnished; more can be had. Up to twelve positions 
or throws. Rating: 600 volts, 20 amp continuous, 
260 amp for 3 seconds. Bulletin GEA-1631. 
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Sg HIGHLIGHTS 


N G-E PRopucTs 





To Inon Out 
ERRATIC VOLTAGE 


Extremely close voltage 
regulation can be main- 
tained with this G-E voltage 
stabilizer, which automat- 
ically provides a 115-volt 
supply to a given load, from 
circuits varying from 95 to 130 volts. Available 
in ratings from 50 to 5000 va, this stabilizer is 
widely used to protect and improve the per- 
formance of radio transmitters, photographic 
equipment, electronic apparatus, etc. (Bulletin 
GEA-3634) 





OTHER G-E AIDS TO BETTER VOLTAGE 


Variable-voltage autotrans- 

former—provides smooth, 
adjustable control of volt- 
age, current, or power, at 
the turn of a dial. Ratings 
from 243 to 810 va. Low 
temperature rise. Ideal for assembly with other 
equipment. (Bulletin GEA-3635) 


Dry-type transformer—Type D 
for boosting or stepping down 
voltage for the most economical 
operation of motors, welding 
equipment, lighting apparatus, 
portable tools, etc. (Bulletin 
GEA-897) 








asses of 
Send me Bulletins 





BALL AND BEARING COMPANY 
ANN ARBOR, MICHIGAN 


- ROLLER BEARINGS 
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e Invasion Is On! 


Play Your Part By 
Buying More War Bonds 
Than Ever Before 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES 
FOLDING CARTONS ... KRAFT GROCERY BAGS AND SACKS... KRAFT PAPER AND SPECIALTIES 


New York e Chicago ¢ San Francisco e Atlanta « New Orleans ¢ Jersey City e Seattle ¢ Indianapolis 
Houston e Los Angeles ¢ Oakland e Minneapolis ¢ Dallas e Jacksonville e Columbus e Tampa 
Fort Worth e Detroit e Cincinnati « Des Moines e Oklahoma City e Portland e Greenville e St. Louis 
San Antonio e Memphis e Kansas City e¢ Milwaukee e Bogalusa e Weslaco e Hamden e Appleton 
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SOUTH BEND LATHES 


16° SOUTH 
TOOLROOM 


BEND 
See 


GIVE SKILLED MANPOWER 
MORE PRODUCING POWER 


To give our fighting forces the increased striking power of more and 
better weapons, Industry’s skilled manpower must have the increased produe- 


ing power of fast, accurate tools. 


South Bend Lathes squarely meet this requirement. Their rigidity and 
wide range of spindle speeds permit taking full advantage of the higher cut- 
ting speeds that are possible with carbide and diamond tipped tools. Their 
precision makes it possible to finish turn and bore with such accuracy that 
subsequent grinding and honing operations can often be eliminated. 

South Bend Engine Lathes and Toolroom Lathes are made in five sizes— 
9” to 16” swings. The Turret Lathes are made in two sizes—Series 900 and 
Series 1000. Write for a catalog. 


BEN D LATHE wor K § 


SOUTH BEND 22, INDIANA LATHE BUILDERS FOR 37 YEARS 
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CABLE WRAPPING TAPES 


ARTEX Synthetic Resin Coated Tapes are 
widely used in the fabrication of electric 
cables because of their high resistance to flame 
and their ability to bond with co-polymer resin 
jackets. 


Vartex Synthetic Rubber and Neoprene Tapes 
for moisture resistance. 


Reinforced Tapes of each type are available 
where extra protection is needed against moist- 
ure, acids, and alkalis. 


For high voltage cables there is 
a Vartex conducting tape. 


Ny 
OTHER VARTEX PRobucTS 


Varnished Cambric Cloth Varnished Cambric Tapes 
Varslot’’ Slot Insulation 
Varnished Silk Substitute Vamished Fiberglas 
Synthetic Resinous Tapes Varnished Duck 
Synthetic Resin Extruded Tubing 





ee aa 
THE PEAK OF QUALITY NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT 
WOODBRIDGE, NEW JERSEY 
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B SELENIUM RECTIFIER PLATES are 

made in diameters from % inch 
to 4% inches. B-L Copper Sulphide Junc- 
tions are made from 12 inch to 1% inch. 


We assemble these elements into stacks of 
varying sizes, to do innumerable power- 
conversion jobs. Typical applications of 
B-L Metallic Rectifiers range all the way 
from tiny stacks for sensitive control de- 
vices to huge assemblies for giant indus- 


trial power units. 


No matter what rectifier applications you 
are considering, B-L will be glad to work 
with you. Selenium and Copper Sulphide 


Af a 
Rectifiers for all needs are available. ] E> 4 ' 


Write for Bulletin No. 97 
THE BENWOOD LINZE CO. ST. LOUIS 3, MO. 


Designers & manufacturers of Copper Sulphide & Selenium Rectifiers, Battery Chargers, and D. C. Power Supplies for practically every requirement. 
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The “Latest Thing” Then... 
The Height of Fashion Now... 


A 

Fiidld ld alitiys Mbdbin 
{ 
Hooks and eyes were the streamlined fasteners of the 


80s. These devil’s devices were the curse of husbands, 
but fashion decreed them, and wives did the rest. At 


the same time, utility decreed that... since each fasten- 
ing must stand considerable strain, yet have resilience 
to resist breakage . . . the logical metal was Brass. 


Now, a hundred years later, we have the easiest 
and smoothest and quickest of all fasteners... the 
pull-tab slide type... delight of clothes designers and 
merchandising men, pet of women and pal of men. And 
here again Brass is found, for these reasons: Resilience 
prevents sticking of the interlocking teeth. Then, 
too, the incorruptibility of Brass means that fasteners 
won’t corrode in wet weather or damp climates. And 
in many cases the golden color of the Brass fastener 
is worked into the design of the clothes. So styles come 
and go, but Brass remains, in various changing forms. 


These exclusive characteristics of Brass are 
good things to file in your mind for future reference. 
Remember, too, that Bristol Brass will be able to supply 
you with any alloy your product-uses require... in 
sheet, rod, or wire of uniform dimensions and quality. 
In fact, why not discuss the preliminaries now? 
Write to The Bristol Brass Corporation, 


Bristol, Connecticut. 


BRISTOL BRASS 


BUY BONDS TO BUY BRASS FOR BULLETS 


or 
=~] 
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EMPIRE CLOTHS are carefully selected to 
facilitate impregnation, canvas and duck be- 
ing used where greater thickness and higher 
mechanical strength are required; silk, rayon 
or fine cambric where insulating space is at 
a premium. EMPIRE varnishes are especially 
formulated under laboratory supervision for 
specific uses, and are chosen for their ability 
to penetrate the base material and provide a 
smooth surface. ~ 


EMPIRE BIAS-CUT TAPES have elongation 
properties not possessed by standard straight- 
cut tape. They are ideal for application to 
conductors and coils, conforming more readily 
to irregular surface. Extra stretch avoids the 
coning effect produced when wrapped helically. 
Available in yellow (suitable for continuous 
oil immersion,) or black (for higher dielectric 
strength). 


EMPIRE VARNISHED FIBERGLAS, in both 
full-width cloths and in straight-cut tapes, is 
impregnated with either yellow or black var- 
nish to provide a highly flexible, mechanically 
strong class ‘“B’’ insulation, permitted to 
withstand a “hottest spot’? temperature of 
266° F. May be slit into any tape width spec- 
ified by the customer. An ideal slot insulating 
material for use in the presence of humidity, 
oil, grease, dirt and frequency of overload. 


BRANCH OFFICES 


For convenient and expert service, call upon the Mica Insulator Company representative 
at the following branch office addresses. 

Chicago: 600 West Van Buren Street - Cleveland: 1276 West 3rd Street - Detroit: Book 

Building - Cincinnati: 3403 Hazelwood Avenue + San Francisco: 235-241 San Bruno 

Avenue - Seattle: 2122 Fourth Avenue - Los Angeles: 449 South San Pedro Street 
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Mica Insulator Company, 200 Varick Street, New York 14, N. Y. Insulating Fabricators, 
Inc., 12 East 12th Street, New York 3, N. Y. + Insulating Fabricators of New England, 
Inc., 22 Elkins St., S$. Boston 27, Mass. - Lamicoid Fabricators, Inc., 3600 Potomac 
Avenue, Chicago 51, Illinois + The Kirby Company, 13000 Athens Avenue, 
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MECHANICAL LAMICOID offers high me- 
chanical strength, dimensional stability and 
resistance to moisture and shock. Strong, 
dense and nonhygroscopic, it is easily punched, 
sheared, sawed or machined into intricate 
shapes. Available in rods and tubes with a 
wide range of diameters, and in sheets (36 x 42 
standard size) in all thicknesses. 


ELECTRICAL LAMICOID is manufactured 
particularly for applications requiring low 
power factors and low dielectric loss at high 
frequency ranges. Widely used in the manu- 
facture of insulating components in the elec- 
trical manufacturing and electronic fields, it 
is suitable for both high and low voltage uses. 


ENGRAVING LAMICOID—A combination 
sandwich-type opaque laminated sheet which 
permits pantograph engraving or sandblast- 
ing. Also furnished in translucent form for 
uses requiring “‘rear’’ illumination of dial, 
signs or indicia. Ideal for uses requiring 
small quantities. 

Fabrication facilities for all types of elec- 
trical, mechanical and engraving LAMICOID 
applications are available through our fabri- 
cators at the addresses below: 


FABRICATORS 


Cleveland 7, Ohio 


INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N. Y. 
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Parker-Kalon’s Quality-Control rules out trouble in 


starting and seating P-K Cold-forged Socket Screws. 


Threads must be clean cut and free of nicks and burrs. 
They must be accurately formed and true to pitch and 
lead. Heads must be concentric with the shank and 
the diameter held to close tolerances. 


Starting when raw material enters the P-K plant, and 


COLD-FORGED FOR STRENGTH SET SCREWS 


ba) 


CAP SCREWS 


ending only when the finished serews are packed, the 
P-K Quality-Control routine checks every mechanical 
and physical characteristic. Tests and inspections cover 
Chemical Analysis: Tensile and Torsional Strength; 
Ductility: Shock Resistance under Torsion and Shear; 
Hardness: Head and Socket Size and Position: Thread 


Fit. Parker-Kalon Corp.. 208 Varick St., New York 14. 


STRIPPER BOLTS PIPE PLUGS 


A Product of PARKER-KALON--Specialists in Fastening Devices 
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- Ring of 
EASY-FLO 





These Armatures are part of small fractional 
horsepower motors used in aircraft to the extent 
of hundreds of thousands. Obviously, fast pro- 
duction was vital. 


The armatures are held together by brass wires 
in the grooves of the steel laminations, fastened 
to the brass end plates. They started doing the 
fastening by soft soldering, but this proved 
unsatisfactory. 


Then EASY-FLO was tried and, as on hundreds 
of other war production jobs, this low-tempera- 
ture free-flowing, fast-acting silver brazing alloy 
did the trick. Important factors in obtaining the 
required high production were (1) preplacing 
the alloy in the form of EASY-FLO wire rings 
as shown, and (2) using a fast heating method 
—in this case induction heating. With this com- 
bination a number of armatures are brazed 
simultaneously in approximately 10 seconds. 


.They broke the 
production jam 
on these Armatures 


*EASY-FLO 








GET SET FOR STIFF COMPETITION AHEAD 


Start getting the benefit of EASY-FLO's excep- 
tional brazing speed, reliability and economy 
on your own metal joining. These advantages 
are going to make EASY-FLO brazing a big 
factor in the keen competition of peacetime 
operations. BULLETIN 12-A will give you full 
details about EASY-FLO and how to put it to 


work in your plant. Write for your copy—now. 
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Another Acadia Plastic — Styraloy* 


combines the low temperature flexibility of rubber * 


and electrical properties approaching those of 
Polystyrene, and is ideal for numerous electrical 
applications. Full information on forms available 
to date and physical and electrical properties may 
be had on request. 
“Licensee of Dow Chemical Co. 
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UNIVERSAL MOTORS TO 


Selection of the right motor to do a particular 
job is only half the problem for many a manufac- 
turer. Then comes the need for building it intoa 
housing that can be easily adapted to the product. 


This double problem occurs not infrequently 
in the small motor applications that require the 
ability of universal motors to operate ona-c or d-c. 


Westinghouse Types AD and ADS Universal 
Motors answer these problems. These are built 
in a wide variety of ratings to meet any motor 
need. Moreover, they are available in many 
different housings, specifically designed and 
sturdily built to meet the needs of any special 
housing problem. Or they may be bought as 
parts for assembly. 


PICK THESE MOTORS 


e Where a-c—d-c operation 


is desired MOTORS 


e Where compact built-in 


‘ UNIVERSAL—a-c or d-c 
power is needed 


e Where there is a wide fre- CYCLES—O (d-c) to 60 (a-c) 
quency range 
HORSEPOWER—1/150 to 1 
e Where high torques and 


high speeds are desirable SPEEDS—3000 to 12000 rpm 
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TYPES AD AND ADS UNIVERSAL 







UNIVERSAL MOTOR COMPENSATED 
4 H.P 3400 R.P M. TYPE AD 





SECC D.C. RPM 
PT TT votre Ett 
PT re NS eT | 


° 2 +“ 6 8 10 12 4 % it 
TORQUE IN OUNCE FEET 






These twin advantages of Westinghouse 
Universal Motors have been proved by literally 
thousands of applications, ranging from hand 
tools to business machines... food mixers and 
vacuum cleaners to motion picture projectors 
and stock tickers... 


ASK FOR APPLICATION HELP 


Small motors have gone to war—some on wartime 
applications of peacetime products—many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse Small Motors, the Westinghouse 
Small Motor Selector (Form B-3075-A) summarizes 
the data presented in these “Torque Talks”. Write 
today for your copy of this helpful four-page aid to 
proper motor selection. Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa. 5.03205 





Westin 


PLANTS IN 25 CITIES. 
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OFFICES EVERYWHERE 
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Design of Needle bearings 


Eliminates 





DC (Inner Race) 





FULL COMPLEMENT OF NEEDLE 
ROLLERS PROVIDES MANY LINEAR 
INCHES OF CONTACT; DISTRIBUTES 

LOAD OVER LARGER AREA 


Elimination of stress concentrations is 
one of the outstanding features of all 
Torrington Needle Bearings which 
stems from their basic design principle 
—the use of 4 full complement of small 
diameter needle rollers. 


In operation, this means that the 
load on the Needle Bearing is widely 
distributed over a comparatively large 
number of rollers, and each in turn 
provides “‘line’’ contact with inner and 
outer race. As illustrated in the accom- 
panying diagram, a large number of 
needle rollers are always within the 
“load zone”’ as the rollers revolve 
around the shaft. Thus the load is 
evenly distributed and the full capacity* 
of the bearing may be utilized without 
fear of concentration of stresses at any 
given point or on any single component 
of the bearing. As long as the design 
load is within the rated capacity of the 
bearing, the dangers of rapid or uneven 
wear, of stress fatigue, or of brinelling 
bearing parts are virtually eliminated. 


This feature, coupled with the eff- 
cient lubrication of rollers, made pos- 
sible by the design of the outer raceway 
which serves to hold the lubricant within 
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TYPE AT 


tress Concentrations 





LOAD ZONE 


Note how the load is distributed. The large 
number of the needle rollers which are with- 
in the theoretical”load zone” provide many 
linear inches of contact with bearing surfaces. 









the bearing, insures maintenance-free 
operation and long service life. 


For All Design Requirements 


From the several types of Torrington 
Needle Bearings available, the design 
engineer may select the one best suited 
to the requirements of a particular ap- 
plication. Load, speed, service condi- 
tions, design limitations and cost 
considerations can be met with full 
confidence that the right Torrington 
Needle Bearing, properly installed, will 
provide long bearing life and freedom 
from service attention. Let our engi- 
neering department work with you in 
selecting the correct type Needle Bear- 
ing for your application. Experience in 


TORRINGTON 






layout and design of hundreds of dif- 
ferent applications will enable our engi- 
neers to give practical assistance in 
meeting your design requirements. 
More information on the types and 
sizes of Torrington Needle Bearings 
together with a more complete descrip- 
tion of the advantages of these com- 
pact, anti-friction units, will be found 
in our Catalog No.30-A available on 
request. Send for your copy. 


* Utilization of full or theoretical capacity of 
Needle Bearings is dependent upon proper 
shaft hardness, correct installation and other 
factors. See Torrington Needle Bearing 
Catalog for more complete information, 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. » South Bend 21, Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers” 


New York Boston Philadelphia $ Me 
Detroit Cleveland Seattle = = ° 
San Francisco Chicago Los Angeles % < 
Toronto London, England a” 





NEEDLE BEARINGS 
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Wide Range 
of Types 


The question faced by every user of electrical 
wire and cable is: What is the specific job, what 
are the special qualities needed? The answer can 
be readily found at Auto-Lite. 


Auto-Lite engineers will be glad to help you deter- 
mine just what size, type and shape of wire you 
need, what material to use and what insulation. 


Wide Range of 
Shapes and Sizes 


Wide Range 
of Insulations 





Auto-Lite research has anticipated the problem, 
has engineered the solution. The manufacturing 
facilities in the big Auto-Lite plant are diverse 
enough to furnish the kind and quantity of elec- 
trical wire and cable you need. Address your in- 
quiries to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONT. PORT HURON, MICH. 


Wire Division 


TUNE IN AUTO-LITE’'S RADIO SHOW “EVERYTHING FOR THE BOYS”—TUESDAY NIGHTS—NBC NETWORK 
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@ Uniform voltage stress 
@ Low max. voltage gradient 


@ Contacts SOLDERED to foil 
— internal arcs avoided 


Working closely with leading 
welding equipment manufac- 
turers in the rapid development 
of Capacitor-Discharge units, 
Sprague has produced a line of 
specially-designed capacitors that 
have proved eminently successful 
in this exacting application. The 
dielectric of these Sprague Weld- 
ing Capacitors is a high-quality 

paper impregnated with an oil specially processed to 
assure a more nearly uniform stress throughout the 
units and a lower maximum voltage gradient. Longer 
life is the natural result. A special construction feature 
wherein contacts are painstakingly soldered to the foil 
minimizes danger of internal arcs with consequent 
gaseous discharges that might eventually ruin the 
Capacitors. 


For the latest developments in this field—whether 
for original capacitor-discharge welding equipment 
or replacement purposes—write Sprague. 


| 
SPRAGUE ELECTRIC CO., North Adams, Mass. 
(Formerly Sprague Specialties Co.) 


mye 


, CAPACITORS - KOOLOHM RESISTORS 
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Making CLOTH serve more ways 


Cloth as woven, is a structural base in or upon which may 
be built many colorings, finishes and coatings. 











Cloth is flexible, has high tensile strength and is very 
durable. By special processing, cloth serves many pur- 
poses. Combining cloth with plastic types of fillings and 


coatings opens up many new industrial use possibilities. 


Our business is specialty finishing of cloth to special needs. 
Our research department is devoted to perfecting and 


developing these processes. 
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A NEW THERMOPLASTIC 
SERVICEABLE IN BOILING WATER 





Monsanto Research Makes Plastics News of the Year With 
First Injection Molding Material Ever Developed That Can 
Hold Shape Under Stress at Temperatures Above 212° F! 


From MONSANTO research laborato- 
ries comes news of one of the most 
significant advances in the history of 
modern plastics . . . a new plastic that 
can be used at temperatures well above 
the boiling point of water . . . yet can be 
fabricated with the mass-production speed 
and economy of injection molding! 


The new material, which opens up 
entirely new fields of usefulness to plas- 
tics, is Cerex—a thermoplastic that com- 
bines record-breaking heat resistance with 
excellent electrical insulating properties, 
high rigidity and strength and unusual 
chemical resistance. 


HEAT RESISTANCE 


Until development of Cerex, the high- 
est heat distortion point reported for 
any thermoplastic was 214°F. and vir- 
tually all compounds with values over 
200°F. were special formulations not 
suitable for general use. In fact, to all 
practical purposes, injection molding 
has been possible only for applications 
where temperatures of less than 160° 
to 170°F. were encountered. 


ASTM heat distortion points of Cerex, 
however, range from 220° to 230° F. for 
the formulations showing greatest prom- 
ise...and this unprecedented heat re- 
sistance is attained without any sacrifice 
in moldability so that Cerex can be 
molded on standard injection machines 
at temperatures slightly lower than poly- 
styrene in molds designed for other 
thermoplastics. 


OTHER CEREX PROPERTIES 


Other outstanding Cerex properties in- 
clude excellent indentation hardness, 
with Rockwell hardness values well 
above any other moldable thermoplas- 
tic...good electrical properties... good 
strength properties, with tensile values 
in the same range as Lustron and some- 





what higher flexural strength . . . good 
color possibilities since Cerex is natu- 
rally a clear, transparent amber and is 
compatible with a rainbow-wide range 
of dyes and pigments. 


Chemical resistance of Cerex is unusually 
good. It is not affected by alcohols, alkali 
or strong, non-oxidizing acids. In a se- 
ries of prolonged tests, parts molded of 
Cerex withstood conditions that corroded 
enameled steel and attacked the surface 
of aluminum, while battery cases of 
Cerex have been subjected to boiling 
sulfuric acid solutions without effect. 


HOW TO USE CEREX 


Cerex compounds will be priced within 
the present range of injection molding 
materials. While they undoubtedly will 
prove more desirable for some applica- 
tions already filled by other plastics, 
their chief value will be in jobs for which 
no present-day plastic is fully qualified, 
physically or on a finished cost basis. 


A few of those jobs are listed in the 
box to the right but many more possibil- 
ities will occur to molders or designers 
for making good use of Cerex’s unique 
combination of properties. 


HOW TO GET CEREX 


Cerex is still in pilot plant production 
and only limited quantities will be avail- 
able for direct military uses until large- 
scale facilities can be built. 


Sample quantities, however, can now be 
supplied and arrangements made for 
experimental molding of test samples 
on critical war applications where no 
other available plastic is satisfactory. 


If you have an application for Cerex 
that meets those qualifications, write 
or wire for full details: MONSANTO 
CHEMICAL COMPANY, Plastics Division, 
Springfield 2, Massachusetts. 


The broad and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes * Monsanto vinyl acetals * Nitron cellulose nitrates 
Fibestos cellulose acetates * Resinox phenolic compounds * Resi- 
mene melamine compounds. Formsin which they are suppiied include: 
Sheets * Rods * Tubes * Molding Compounds ¢ Industrial Resins * Coat- 
ing Compounds * Vuepak Rigid, Transparent Packaging Materials. 
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immediate Possibilities 


Surgical and dental 
instruments that can 
be sterilized in boil 
ing water. 


© Battery cases that 
would be unaffected 
even by boiling sul 
furic acid solution. 


Many electronic in 

strument parts now 
{ molded from mica 
filled phenolics. 


Many essential indus- 
trial applications re- 
quiring high heat and 
chemical resistance. 


Postwar Possibilities 


Colorful, tough tabie 
ware, that could hold 
boiling water. 


Bright, attractive 

kitchen utensils that 

could be safely washed 
} 


in boiling water. 
Plumbing hardware 
that could add a new 
note of color to bath 
and kitchen 

Special types of pack 
ages requiring high 


resistance to heat or 


chemicals. 


For first time, small 
radio cabinets could 
be successfully injec 
tion molded 


MONSANTO 


PLASTICS 


SERVING INDUSTRY WHICH SERVES MANKIND 
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Tuere is no such thing as a 
“cure-all” brush for fractional 
h.p. motor problems. 

That’s the big point about small, universal- 
motor problems in general. They’re as alike as 
peas in a pod—which means they’re not alike 
at all. They only seem alike superficially, and 
that’s why brush problems begin to pile up. 

This becomes more understandable when it 
is realized that a brush which works best on one 
make of, say, vacuum cleaner, probably won’t 
work best on another. There are too many 
points of difference requiring painstaking re- 





Os 
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search and testing to uncover. Moreover, this 
work must be based on the specific application 
involved, with full details at hand, and backed 
by a COMPLETE line of brush types permitting 
adaptations to any one of hundreds of widely 
varying conditions that may be indicated. 

Stackpole’s facilities in this direction are 
entirely adequate, our record of achievement in 
solving small-motor brush problems is unsur- 
passed. 

We'll gladly place these facilities at your 
disposal in meeting either present or post-war 


brush requirements. 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


ELECTRICAL BRUSHES AND CONTACTS (All carbon, graphite, metal, and composition types) * RARE METAL 
CONTACTS * WELDING RODS, ELECTRODES, AND PLATES * BRAZING BLOCKS * RHEOSTAT PLATES AND DISCS © PACKING, 
PISTON, AND SEAL RINGS * CARBON REGULATOR DISCS * SINTERED IRON COMPONENTS © CARBON PIPE, ETC. 
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Fumble Peoeff 


The American Phillips Recessed Head 
fits firmly onto the 4-winged driver 

. which can't slip out or twist out 
in any direction. So the faster meth- 
ods of driving (spiral and power) are 
safe to use. No fumbling, no dropping 
of screws. Time is saved. 





Self Mpuing \m 


The American Phillips Screw and 
Driver form a single unit that is auto- 
matically self-aligning. No fussing 
around to get a straight start, no fa- 
tiguing nerve strain which leads to 
poor work that must be done over. 
Here again . . . time és saved. 


| The American Phillips Screw and 
Driver stay in alignment under the 
stress of the driving operation. So the 
screw can't be driven any way but 
straight. No burred heads, no scarred 
work. Screw head is set up tight and 
flush every time. Total time savings: UP 
TO 50% . . . not to mention savings 
of screws and materials. 

















AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. ° Detroit 2: 502 Stephenson Building 
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Today, many manufacturers are blue- 
printing designs for post-war products 
and many of them have already included 
General Plate Laminated metals into their 
designs. 


If you, too, are working on products for to- 
morrow, it will pay you to consider the follow- 
ing advantages of General Plate Laminated 


Metals. 


Permanently bonded laminations of precious 
metals to inexpensive base metals give solid 
precious metal performance at a fraction of the 
cost of solid precious metals. 


The precious metal provides effective corrosion 








GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
50 Church St., New York, N.Y. © 205 W. Wacker Drive, Chicago, Ill. ¢ 2791 Kensington Place East, Columbus. Ohio 


resistance, high electrical conductivity, 
long life, ete., while the base metal adds 
strength and workability. 


Base to base metal laminated combinations 
provide specific performance requirements not 
obtainable in a single base metal. 





General Plate Laminated Metals are available 
in sheet, wire, tube . . . inlaid or wholly cov- 
ered. Many new laminated metal combinations 
have been developed since the war and will also 
be available after peace. Why not get an early 
start by getting in touch with us now. Write, 
specifying your problems and our engineers will 
gladly make their recommendations. 


PE eR AT IE 


Base metal, steel, copper, 
nickel, etc. 





© 2635 Page Drive, Altadena, California e 
ATTLEBORO, MASSACHUSETTS 
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Ave WCWE01 MEMBER OF ALLIED’S 
a\ "7 TELEPHONE TYPE RELAY LINE 
pas MAGNETIC EFFICIENCY... MINIMUM SIZE 


TKL, latest of the Allied telephone type group, is an unusually compact 

relay with double contact pile-ups especially developed to meet the 
insistent demand for a small feather-weight relay of high magnetic 
efficiency. 
















TKL has a maximum rated’ power consumption of 1.5 watts for con- sees 
tinuous duty. .. . Maximum sensitivity with a single A or B contact f 
arrangement is 0.3 watts. ie 


The unit illustrated features the use of Mycalex insulation for high 
frequency, low loss operation. It is also available with varnish 
impregnated bakelite insulation for standard switching service. 
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OPERATING CHARACTERISTICS 


B/ 


fa" Contact Pile-ups—To a maximum of 
four ‘‘C*' (SPDT) combinations. 


Contact Material—Normally of palla- 
dium or fine silver; special alloys are avail- 
able for unusual applications. 


Coil—Cellulose acetate sealed against hu- 
*midity. 
Meets all standard salt spray specifications. 
Withstands shock and vibration to 10 Gs. 


Designed to conform with Army, Navy and 
CAA specifications. 


Dimensions—1-7/16 by 15/16 by 1-1/16 
inches (minus contact pile-ups). 


Weight—1 1/2 ounces (minus contact pile-ups). 


ALLIED CONTROL COMPANY 


INCORPORATED 


2 EAST END AVENUE ° (AT 79th STREET) * NEW YORK 21, N. Y. 


FACTORIES: NEW YORK CITY ¢ PLANTSVILLE, CONN. ¢ CHICAGO, ILL. 
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hundreds of hours tn the sweat box 


The destructive moisture of New Guinea 
jungles or a London fog is duplicated in 
this high humidity chamber in the Utah 
laboratory. 


This “‘sweat”’ treatment is giving Utah 
parts being tested the chance to prove 
that they can take anything that exces- 
sive humidity can give them. 

As aresult, there will be no breakdowns 


or a lack of efficiency when these parts 





Keyed to “tomorrow's demands: Utah transformers, 


encounter actual conditions in the field. 

Utah's complete testing laboratory is an 
important aid to Utah engineers in 
adapting new, war-created radio and elec- 
tronic developments to military needs 
today and in making them available for 


commercial requirements tomorrow. 


=x * * 


Every Product Made for the Trade, by 
Utah,Is Thoroughly Tested and Approved 


% 


speakers, vibrators, vitreous enamel resistors, witewound controls, 


plugs, jacks, switches and smoll electric motors. 





Radio Products Company, 852 Orleans Street, Chicago 10, Illinois 
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DOBAR 


INSULATION 

















Titian 


ADVANTAGES 


High dielectric strength 
. . especially in high humidity 
Low current leakage 
Easy to work in tight spots 
High resistance to abrasion 
Noncorrosive 


Less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 


DOBAR insulation is .a 
permanent lamination of 
cellulose acetate film to 
standard insulation paper. 
Made by the makers of 


LEXEL insulation tape. 


JULY 1944 


The smooth surface of Dobar allows it to slip easily into small 
spaces, and its flexibility prevents breaks or fractures. It can be 
rolled. bent or creased without affecting its dielectric strength. 

In independent laboratory tests, Dobar shows an improve- 
ment over standard insulation paper of 70% in ordinary room 
conditions, and up to 296% at 85% RH and 85° F. Thus, Dobar 
gives you an extra margin-of safety ...not always needed but 
always good to have. 

Of course, Dobar is highly resistant to most dangers that 
threaten insulation. such as moisture, heat, weak acids, solvents, 
salt water and mineral oil. If the varnish doesn’t completely 
reach all surfaces, the continuous Dobar film does the job. 

Send for a sample and check Dobar’s superiority for your 


own products. 
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can be made to meet a wide 
range of insulation requirements! 





COMPRESSIVE 
STRENGTH 


THERMAL SHOCK 
RESISTANCE 


DIELECTRIC 

STRENGTH 

° HIGH SOFTENING 
TEMPERATURE 


DURABILITY, 
PERMANENCE 
ACID, FUME 
RESISTANCE 
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Fortify Your New Products with Time-Tested Insulation 
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CREATIVE ELECTRICAL ENGINEERING 
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Area at 
Root root 
* Heat diameter diameter 
— saspetiel eer 
tensile 
strength 


Diameter 
of Bolt 


@ Want to save some dead-weight in your Just study this table of physicals above. Note 
assemblies? Want to design to drill the small- how physicals are related as to material and 
est holes and use the smallest bolts you dimensions and heat treatment of bolts. If you 
can? Want to get twice as many bolts per considered using a %-inch x 6-inch bolt of 
car load? If you say “‘yes’’— then here’s one SAE 1020 steel—note how you can get the 


way you can do it. same strength in a bolt of much less weight. 


ELECTRICAL MANUFACTURING 





IN DETERMINING WHAT SIZES OF 


BOLTS YOU NEED IN APPLICATIONS 
WHERE WEIGHT IS IMPORTANT! 


























Quite obviously, if you can use a smaller any given job—and then make it right for you in 


bolt than you had planned for, you can every detail in any quantity you need—now, and 
, after the war is ended. 





save some critical steel and you can 
drill smaller holes. THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 


If you use a smaller bolt, you can use a smaller 
nut, and thus you subtract more dead-weight 


from your assembly. 


But those are not all the advantages achieved by 
your use of a smaller bolt, for just by using it you 
set in motion a train of circumstances favorable 


to our war production effort. 


For instance, we are required to buy, stock and 
consume /ess than half as much raw material to 
make the %-inch bolt as for the %-inch bolt. 


By requiring /ess material, we free material we 
did not use to other manufacturers. And by the 


j 
j 
j 
; 


same token, we need less railroad freight car | 


capacity to get the smaller quantity of material, “BOLTS, NUTS & SCREWS” — 1944 REVISION, Cloth bound, Limited 
: : ares edition, 180 pages of technical, practical information. Sent prepaid for 

and less space in which to store it in our ware- $1.00—cash or check must accompany your order. 
: “BOLTS ARE IMPORTANT !”’"— 24-page booklet of currently useful informa- 
house prior to ma nufacture. tion for buyers of headed and threaded products, and describing Lamson 


& Sessions’ specialty fastenings which have wide industrial applications 


in. mst 2 - —nou, and in the post-war period. Sent gratis. 
Add u p all these conditions and intelligent engi- “THE LAMSON BLUE BOOK” — is our standard Catalog of standard prod- 
— - k I Li ° s ucts excepting our Aircraft products. Sent gratis. 
2 y ‘ J aa > ac - ° 
neering makes another direct contribution to “SIMPLIFIED STOCK LIST” — Of bolts, nuts and screws, conforming to 
s : his w : ..: latest revisions of the Office of Price Administration, and of great value ‘ 
winning this war in addition to all the others in showing you in what ratio qpensiien ot resene peaunee cote 
: ‘ 2 : are kept in stock for deliveries, by your jobbers and in our own (an 
already made in so many directions. Intelligent other bolt manufacturers’) warehouse stocks. Sent gratis. 
engineering avoids allowance for the “ignorance \-——- HERE’S A COUPON FOR YOUR CONVENIENCE- — ————-~ 
factor’ —which in our product is the specifica- |. THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street + Clevelend 2, Ohio 
. ° ‘ | Please send us ] Lamson Blue Book [1 Bolts, Nuts & Screws ($1.00) 
tion of a bolt much larger than is actually neces- | 0 Bolts are Important! F Simplified Stock Sizes 
sary to do the job. - 
2 5 | Name of Individual Title or Kind of Work 
Lamson bolt engineers will gladly help you avoid 
making any allowance for an “ignorance factor” . Renphaped ty tanh ee See 
—will help you select the right bolt you need for | Street Address 
| 
| City and State No. 1902—Copyright 1944—The Lamson & Sessions Co. 
i 






LAMSON & SESSIONS 


BOLTS - NEESER SC OCOTITERS « CAP SCREWS: + SPECIALS 
Your Jobber Stocks ie 


y 
ts 


the Lamson Line : % 





STOP 


AND BIG MACH 


an Toone CoN 


It’s like using the minute antenna of an insect 
for a task demanding the driving force of an 
elephant . . . yet it’s being done — electronically 
— with Photoswitch Pilot Relay. 

.Wherever an electrical circuit is to be con- 
trolled by a delicate actuating medium not 
capable of functioning directly, the Pilot Relay 
acts as intermediary . . . permits three mil- 


lionths of an ampere to control any electrical load. 


Diverse in application — adaptable to count- 
less industrial processes, Photoswitch Pilot 
Relay is used for break-detection stop-motion 
control on textile looms, warpers and winders 

. paper processing equipment . . . wire strand- 
ing machines. It monitors feed and keeps pro- 
duction count on automatic punch presses 
. . . serves as a limit switch on machine tools 
. . . automatically regulates liquid levels . . . 
increases life of meter relays. Why not put it 
to work to solve your own control problem? 

Write for Bulletin 900-A. 


inte 
life accuracy. 


)TOSWITCH 


INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS 
District Offices in All Principal Cuties 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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TRADE MARK REGISTERED U.S PATENT OFFICE 


STEATITE CERAMIC INSULATORS 


There are many dancers in the ballet but only one Premiere Danseuse. It’s 
the quality of performance that counts... the exquisite skill and precision 
that is acquired only through long years of training and experience. 
Rel Ml TSTMS hie REM Culm ellemicee. Velie ver 
ALSIMAG Steatite Ceramic Insulators are the result of 42 years of 
Leadership in the ceramic field. The knowledge, skill and precision gained 


from these years of experience is your assurance of the quality of ALSIMAG 





performance 


ALCOMEL bean awarded for the fourth AMERICAN ie: a: CORPORATION 
time the Army-Navy “E” Award for con CHATTANOOGA [y TENNESSEE 


UTX RS a1 tale Mae eth AeLiLe Rs Ue1 





'y of essential production. 


42nd YEAR OF CERAMIC LEADERS Bae 





























HOW Pan American 


Airways PACKS 


2,100 HOURS INTO A A DAY 


amy minute the giant transatlan- 
tic Pan American Clippers get 
back to their base, they get an ex- 
haustive going over. 


It’s thorough. And it’s fast. 


A swarm of mechanics, working in 
eight-hour shifts, get the job done 
in 60 hours — 2,100 man-hours a 
day. 


What helps this swift turn-around 
are Elastic Stop Nuts. These nuts 
have been on every Pan American 
Clipper since 1928. They are on 
motors, mounts, wings and count- 
less structural parts. 


Particularly timesaving are the 
Anchor Nuts which permit smooth 
blind mounting. Hundreds of these 
fasten the covers for inspection 
openings. These Anchor Nuts* are 
an Esna development and are used 


by millions in all kinds of airplanes. 


Elastic Stop Nuts lock tight and fast 
without any auxiliary devices. 
There’s no time wasted in fussing to 
get them off and back on again. 


They lock because of the elastic col- 
lar in the top. This collar squeezes 
in between the bolt threads. It’s 
compressed tight. The nut can’t 
turn. It can’t wiggle. It can’t shake 
loose. And you can take it off and 





' 


put it on again many times and it 


still locks. 


Every fastened product can be bet- 
ter because of these nuts — can be 
safer, tighter, quieter, and longer 
lasting. 


So if you have a fastening problem 
now, or see one ahead, let us show 
you how these red-collared Esna 
Nuts can help. Our engineers are 
ready to consult with you and rec- 
ommend the appropriate nut. 











THE COUAR > 
1$ ELASTIC, 
THE NUT CAN BE 
USED TIME AND 
TIME AGAIN. | 








~~ — - > 







D “0 AIT ANY STANDARD», 
"TYPES OF BOLTS,” ay 














TRADE MARK 
ELASTIC STOP NUT CORPORATION 
OF AMERICA 





ELASTIC STOP NUTS 


Lock fast to make things last 


UNION, NEW JERSEY AND 
LINCOLN, NEBRASKA 
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Offers All Three 


| Only 





Low-voltage 
Rectifiers 


Where other manufacturers offer one 
| or two of the three standard types of 
Me low-voltage rectifiers, General Electric 
| is alone in supplying all three—an im- 
portant fact to remember when next you 
need a rectifying unit. The reason: The 
most efficient type in one application 
may be least efficient on the very next 
application. It is in determining which 
type to use in each instance that G.E. 
can help you most—having all three 
types it can give impartial engineering 
advice on which one you should use. 
Full details from Section A748- 12, 
Tungar & Metallic Rectifier Division, 
yi General Electric Co., Bridgeport, Conn. 





epinenet LLL 


i | Hear the General Electric radio programs: ‘‘The 
: G-E Alf'Girl Orchestra’’ Sunday 10 P.M. EWT, 

NBC. ‘‘The World Today’’ news, every weekday 
6.45 P.M. EWT, CBS. 





GENERAL@ELECTRIC (_ . 
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the plastic that “pipes” light 


Plexiglas 








PL EXIGLAS IS SO TRANSPARENT 
yn ko oe 
PNY S| eS S| 2g 
YO RO): iY Ca a 
Me oe a ea 

OR ENGRAVED POINTS. 







"Pes., 


Novel designs for lighting fixtures are “Curvlite” instruments are widely used in medical and Edge-lighted instrument dials and sign’ 
made possible by the light-piping proper- dental examinations. Instruments of similar design offer unusually interesting possibilities. | 
ties of PLEXIGLAS, which conducts light are adapted for piping light to facilitate the inspection Light from a hidden source gleams wher 
around graceful curves. of inaccessible industrial parts. ever the surface is engraved or sandblasted. | 





~ 


OMe eS a. ee 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides a 


























... how to use this unusual property 


{ 


to best advantage 





_ _— sE of its clarity and freedom from haze, pol- Increase the thickness of the part 
ished PLEXIGLAS can conduct light along straight * near light source. 


lines and even around angles and curves. PLEXIGLAS 





therefore makes possible not only efficient edge-lighted 


\ 








dials, nameplates and signs but also controlled illumi- atte hae 
- . ® ce : f! “A 
. ° > “oC i, ; : Pe = . o e 
nation from hidden light sources. Piping light through Y YX; 48°max. ae 


8 to 12 inches of PLEXIGLAS is common and longer 
“pipes” are entirely practical. 


To increase the amount of light directed into the edge of the 
PLEXIGLAS part, the part should be thicker nearest the light 


— -ctone 3 ; wimg 6 source. The thicker seccion acts as a “funnel” provided angle 
Ll. Avoid designs involving sharp oo g 
angles and curves. 


For most efficient pi ing of . : 
light through bent er -: ee L¢ | IKING AHEAD 


angles should not be greater 


than 48°. The radius of a "Le TA THROUGH 


Plexiglas 


curved bar should be greater 
than three times the thick- 
ness of the sheet or bar. 
All surfaces, especially the 


surface next to the source, - 4 a - 
Rohm & Haas is the pioneer and principal 


producer of acrylic plastics. Today PLEXIGLAs is 
found on every type of Army and Navy plane — 
convincing proof of the qualities that have made 
it “‘aviation’s standard transparent plastic.” 
Why not investigate the ways in which it 
can give your product new sales advantages? 
Write or call our nearest office — Philadelphia, 
Break surface, by sandblasting or Detroit, Los Angeles, Chicago, Cleveland, New 


° engraving, where light isto escape. York. Canadian Distributor, Hobbs Glass Ltd., 
Montreal. 


should be polished. 






F Light escapes at any sand- 
' . 
blasted or engraved design or Only Rohm & Haas makes 
lettering as well as the edge 
opposite the light source. The P ; E; \ I] ‘ i A - 
part of the design nearest 
the light source should barely E - - 
i CRYSTAL-CLEAR ACRYLIC SHEETS, 
break the surface. Succeed- 
ing lines should be inore RODS AND MOLDING POWDERS* 
| deeply engraved. *Formerly CrystaLitE Molding Powders 
ns | 
PB. PLexicias is the trade-mark, Reg. U.S. Pat. Office, for the acrylic resin thermoplastic sheets, rods and molding powders manufactured by Rohm & Haas Company. 


wASHINGTON SQUARE 
() WW r A Ny 4 PHILADELPHIA 5. PA. 
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Billy Bodine sauys- “To make today’s fractional 


horsepower motors last longer— 


KNOW YOUR MOTOR-APPLY IT CORRECTLY!” 


Oil seals on drive 
shaft and motor 
shaft maintain 











adequate lubrica- 
tion in the geor 
housing. 





The Bodine speed- 
reducer is built os 
en integra! port 
of the motor 


ae a a) 





























The rating of a fractional-horsepower speed smali speed-reducer motor can | voce Dighiv + 
reducer motor is not stated in horsepower but b lestructive if the motion of the Griven machine 
in terms of torque and speed developed at the _ Hew to Measure the is suddenly blocked or if the is greatly 
slow speed shaft. Torque in small motors is Starting Torque of Your Machine overloaded through misapplic or accident, 

: ad ten te . > a ; ' ‘ond hat — ¥ 
measured in inch- sounds or some similar unit. Machine tesaue eon be mensured This is a condition that be avoided 
For example, if t re slow speed shaft will lift by substituting correct values for the because the gre at, slow sper Ajue will otten 
35 pounds at the rim of a pulley with 2 inch equation : =F shear gears and shatts Ag irreparable 
radius, the torque is said to be 35 x 2 or 70 —— lamage. 
sal aici where F represents force in ounces or eatiie: dates i rae f 
Incn-f as. , pounds necessary to turn the shaft as OFCUNAUELY, angel “vadden locking of 

Che torque of small speed-reducer motors 1s indicated on the scale andr represents the driven machine ca remedied by the 
often so great that the slow speed shaft will radius in inches or feet of the pulley. ise Of Certain satety fs such as safety 

: h » chbected Fasten pulley to the driven shalt. | valeaatit . ; 
continue to turn even thougn subjected to a Secure one end of a lutches or shear pins »égep the machine and 
retarding force that could easily stop the shaft cord to outer rim of {a the slow-speed sh ¥ the speed-reducer 
of an ordinary motor of much larger size. = and wra 2 eign motor. If the drive fine becomes blocked, 

Although small and innocent looking, the caine anes an am | ~) se the excess torqu te motor can be dissi- 

cordtothe scale. \\ \ vated in the sl} ppingélarch or in shearing the 
J ’ f ° | 
aft turns a 
: out damage / 
note reading on the uc a s / . 
scale which indicates In select thé proper speed-reducer motor, 
wd LAM menage wll t 1s necess yknow the normal torque of the | 
ves ye . 
Sacadentenns st mm) machine th know whether the load is an 
the machine. nertia | onstent load, or varving load, The 
speed f m:tor should have sufficient 
weet maximum load requirements, 


org? 
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PROTECTION FOR THE WOXM GEAR SPEED-REDUCING MOTOR 


One type of safety device for / tween motor and machine shaft. Th 


' = a ; 
IDEAS reducer drive 1s the safet 


BY BOD NE clutch which slips when tix 







collar is cross-drilled at both ends for 








ex- taper pins which are inserted through 





ceeds the predetermir esfque and the collar and through holes in both 
for your postwor notebook | - 





grips again when *' goad returns to — shafts. The shear pins are made of soft 









ie normal. It is f. fy automatic and metal, usually brass. Anv sudden 
requires no ser\ — sng after the machine jamming will shear one of the pins 
— pon has locked. f before the gears are damaged. After 
iT A simph vet satisfactory safety shearing, it is necessary to replace the 
amy iiateal iia bapa" 
oe Pl I methoe Ahe shear pin arrangement, sheared pin with another of similar 
== usin’ "sleeve collar or coupling be- size and material. 
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INSULATING TUBING NOW BASED 
ON MANY DIFFERENT MATERIALS 93 
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WITHIN YOUR PRODUCT 97 


POSTWAR LIGHTING FIXTURES MAY FOLLOW 
BRIGHTNESS PATTERN 
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100 
104 
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iN FUTURE ISSUES 


range finding devices, production ma- 


Future Prospects in Extruded Light 
chines, etc., would all be greatly 


Metals. That vast capacity to produce 


which lies behind wartime develop- 
ments in magnesium and aluminum will 
ultimately make itself felt in the broad- 
er specification of such alloys within 
products of various kinds. One of the 
more exciting possibilities has to do 
with extruded sections which may be 
used by lengths or by cross sections. 


Harness Wiring Becomes More 
Specialized. Without the sub-assem- 
bly idea in effective usefulness, planes, 
tanks, trucks, communication and 


delayed in the process of manufacture. 
Further significant progress is rapidly 
being made in this field. 


Behind the Scenes in Product 
Planning. What engineers and de- 
signers are setting up as trends and 
objectives to be recognized in their 
thinking for Tomorrow. How top 
executives view product-building op- 
portunities. Which materials and parts 
will strongly influence the character of 
things-to-be. 
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The Woring Blendor Designed by Francesco Collura 


A re you all set—wrinkles all ironed out—designs, mod- 
els, dies, test runs completed—for immediate production 
when you get the green light on consumer goods? 


You Sz } 

. i ¢ : o te oni 

between war and peacetime production and W.P.B. 

now provides for the use of zinc “for research, devel- 
opmental or experimental activitie:.’ 


The June 2, 1944 Amendment to W. P. B. Conserva- 
tion Order M-11-b states that “Zinc may be used to 
make experimental models or test runs, but only the 
minimum number of models or minimum size run 
needed to determine the suitability of the item for com- 
mercial production.” Such models may not be used for 
advance sales promotion, nor can war production 
manpower or facilities be diverted for experimental 


will hawe tn maw erveck-ler ..'4 -t 


ae a syle 








activities, but, with these understandable 
restrictions, you can now get those postwar 


"Pt te<* 







ot: Fo Arnelle, ai: set 10 xo 


aw — ~* ’ - 


a 440 «2 Oe WW aa ey ZAC CunIpany, 
160 Front St., New York 7, New York, for 
your copv of “Designing for Die Casting.” 


vy Y hee by 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


99.99 + % 


HORSE HEAD SPECIAL (nierm auainy) ZINC 
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To What Level of Product Quality? 


HETHER or not a product-hungry public will go all-out, 

as soon as possible, for things that have been unobtainable 

for so long an interval is still anybody’s guess. Many manu- 
facturers sense a strong and sustained urge to buy. The Office of 
Civilian Requirements says there will be no rush for consumer 
items—the market will be most orderly. 


As a matter of overall economics, it will prove desirable for 
industrial production to be maintained at a high level in the 
reconversion and later postwar periods. Avoidance of a business 
depression and of unemployment crises are literal musts. Conse- 
quently, the effort will be to at least approximate the pace set in 
wartime; the one to which our present economy is geared. Boom 
or no boom products will have to be developed, manufactured, 
promoted and sold, in considerable volume. 


What does that mean to the alert engineer-designer? One key 
group of makers of things for people has decided that high post- 
war labor costs will have to be absorbed as rapidly as possible 
within older established product price levels and hopes to rely 
upon specialized devices or production machines to do the trick in 
terms of further minimizing manufacturing costs. 


The conclusion is reasonable that low costs to the consumer, 


hsvevis wrenches Antiane 1 wt wntadse<valt 
aegis pa’ 


aereyletens * & ~ men Gtk an 
whe eS we Wath biw st Chee ce é ste 


aler emmsessensaonA menareen 
TeaeaVCay PMTNIGOG pi DATES 
will prevail in regard to most products. Where production and 
distribution costs can not be appreciably reduced, where labor 
charges rise and when the sales price remains unchanged, some- 
thing has to give way. It becomes just a little too easy to place 
the burden on the quality level and to let product performance 
and life span deteriorate unduly. 


There, precisely, is the biggest problem facing the product 
development engineer today—the quality level of the civilian items 
for peacetime production. Things built too well will be at a price 
disadvantage. Things built to low standards will lack in reputation 
and satisfaction establishing values. At what point lies the reason- 
able compromise ? 
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- Walkie-Talkies 


BY COMMANDER T. F. BALL, USNR 
and 
LT. COMMANDER R. H. MILLER, USNR 


DEPARTMENT OF ELECTRICAL ENGINEERING 
UN.TED STATES NAVAL ACADEMY 


ORTABLE, self-contained radio transmitter- 

receiver units used by the armed services have 

received considerable popular attention, particu- 
larly the so-called “walkie-talkies.” Some interest has 
been shown in their postwar specification points for 
short distance communication between individuals, 
homes, offices, etc. The idea of such units is not new, 
as many of the amateur radio fraternity made use of 
these devices prior to the war, and a great deal of the 
development work for the units may be credited to 
these experimenters. 

There are many factors which govern the design of 
such transmitter-receiver sets. For example, units 
which are to be installed in cars, planes or other such 
locations are not limited to such small sizes and weights 
as are sets which might be carried by an individual, 
where size and weight are of prime consideration. In 
either case, the use of extremely high frequencies is 
practically necessary in order that the antenna systems 
may be small. and further, the lower frequencies are 
pretty well taken up by existing services, thereby pre- 
cluding their use for anything additional. A great deal 
of experience is being gained in the behavior of ultra- 
high frequency radio apparatus. Tubes and associated 








HOSE lightweight, short-range, 
short-wave, transmitter-receiver 
radios that the Army has put to such 
effective use during the war may well 
be one of the glamorous products of 
peacetime tomorrow. They are simple 
in engineering and construction. They 
fill a definite person-to-person com- 
munication need. The problem of 
slicing the available wave lengths into 
narrow enough and sufficiently numer- 
ous channels is the real difficulty, one 
solu‘ion to which is the specification 
of highly accurate crystal controls of 
unvarying characteristics. Command- 
ers Ball and Miller here review the 
several principles upon which such 
sets may be engineer-designed. 








For ‘Tomorrow 


equipment have been developed which will operate sat- 
isfactorily at much higher frequencies than was possible 
a few years ago. 

Ultra-high frequency radio waves are propagated in 
a manner quite similar to that by which light waves 
are propagated; that is, sight-line distances are con- 
sidered as the dependable range of such equipment. 
Since the range is so limited the use of the same fre- 
quency is possible without interference, as long as the 
stations are separated by a sufficient distance. Some 
of the peculiarities of radio devices at the ultra-high 
frequencies and also the principles of design of such 
equipment will be discussed in this article. 


TWO IMPORTANT METHODS 


HERE are two general methods used in the con- 

struction of radio transmitter- 
receiver units, commonly called “transceivers.” The 
complete outfit may be made up of a conventional radio 
transmitter and receiver in ‘separate units, or as is 
frequently done for very small compact units, using a 
minimum amount of apparatus, the same tube with its 
associated tuning circuits may be used both as _ the 
signal generator and as the detector of the receiver. 
In such a case, the device may be used either as a 
transmitter or receiver, merely by throwing the switch 
to the desired position. 

As has already been pointed out, ultra-high frequen- 
cies would probably be used for individual transceivers. 
In conventional radio apparatus the frequency at which 
the device operates is determined by the resonant fre- 
and condenser combination. The 


small, portable 


quency of a coil 
resonant frequency is given by the familiar expression 
as shown 


{= ——— 
2rV LC 
where f = frequency in cycles per second 
[, = inductance in henrys 
C = capacitance in farads 

From this expression it may be seen that for increas- 
ing frequencies, either L or C, or both, must be reduced. 
Any conductor exhibits a certain amount of inductance 
per unit length, whereas capacitance will exist between 
adjacent conductors and also between the elements of 
the tubes used in the equipment. It is obvious, there- 
fore, that there is a definite limit to the maximum fre- 
quency obtainable from an oscillator since the wiring 
itself, along with the tube, would make the circuit 
resonant at a certain frequency. The upper limit of 
frequency for conventional circuits is in the order of 
a few hundred megacycles per sec. 

Another factor limiting the maximum frequency at 
which an oscillator can operate is the time of transit 
of the electrons between the elements ofthe tube. In 
conventional tubes the output of a vacuum tube oscil- 
lator will usually begin to drop off at frequencies well 
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Fig. 1 (ROUNDED, or Marconi, antennas are particularly 
useful for low and medium frequencies while un- 
grounded, or Hertz, antenras are best suited to ultra 

high frequencies of transmission. 


below 100 mc. By special construction of the tubes, 
for example, the proper spacing of the elements, the 
reduction of plate area and the bringing out of the leads 
from the tube so that the interelectrode capacities are 
held to a minimum, it is possible to obtain much higher 
frequencies. Such special tube constructions are used 
in the “acorn” and in the “doorknob” tubes which 
were especially designed for use at ultra-high frequencies. 
Some of these tubes will operate satisfactorily at fre- 
quencies in the order of 1500 mc. There are many 
other special types of tubes designed for extremely 
high frequencies, which are less conventional in their 
construction, but which at their present state of de- 
velopment would not be satisfactory for the specifica- 
tion point under discussion. The main reason for this 
is due to the high voltages required for their operation, 
although where the proper power sources are available, 
their efficiencies are somewhat higher than that for the 
more conventional tubes. 

At ultra-hgh frequencies it becomes difficult to ob- 
tain adequate selectivity and impedance from resonant 


_ circuits which are composed of conventional coils and 


condensers since the effective resistance of the con- 
ductors increases at the higher frequencies. The ratio 
of the inductive reactance to the resistance is called 
the “©” of a circuit and should be made as high as 
possible. 

For cases where it is impossible to obtain high “Q” 
circuits from the use of conventional coil and condenser 
combinations at high frequencies, transmission lines 
may be used as resonant circuits. If parallel wires or 
concentric lines are made up in quarter wave-lengths or 
in any multiple of a quarter-wave length, they will act 
as a resonant circuit. In this manner it is possible to 
obtain high “Q” resonant circuits at very high fre- 
quencies. At ultra-high frequencies the physical di- 
mensions of resonant lines become reasonably small so 
that relatively efficient apparatus may be constructed 
in a small space. The simplicity of an oscillator using 
resonant lines may be seen from Fig. 2A. 

3y proper choice of the dimensions for the various 
parts of the circuit a high “QO” and relatively good fre- 
quency stability may be obtained. An adjustment of 
frequency may be had by sliding the condenser C along 
the rods, as it acts as a short circuit for the radio fre- 
quency, The effective length of the resonant lines is 


JULY 1944 


from the tube elements to the condenser C. There are 
many oscillator circuits which may be used at ultra- 
high frequencies, but a full discussion of ultra-high 
frequency oscillators is a complete topic w:thin itself. 


A PRIME FACTOR 


REQUENCY stability of transmitters and receiv- 

ers becomes more and more important as the num- 
ber of operating stations increases, in order that inter- 
ference with other stations may be held to a minimum. 
At medium and at high frequencies the problem of fre- 
quency stability has been pretty well solved by the use 
of quartz crystals as the frequency controlling elements 


Fig. 2 


Soe applicable circuits. A—An oscillator using 


resonant lines and operating at ultra high frequencies. 
B—Super regenerative receiver circuit. C—Transceiver, 
or transmit and receive, circuit typical of existing practi e. 
Here, with the selective switch in receive position the 
output of the detector is fed into the audio-amplifi r 
while in transmit position the latter acts as the modulator. 
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Fig. 3 DREctiviry, in an antenna system, may be gained 
by using areflector. A—Vertical half wave radiator 
with radiation (B) in all directions. With a conductor 
placed behind the antenna at a distance of 44 wave length 
(C) there is produced a directional field pattern (D) as 
shown. For fuller details see accompanying text. 


in transmitters. Very high degrees of stability can be 
obtained by the use of quartz crystals. The frequency 
at which a quartz crystal oscillates is a function of the 
thickness of the crystal, provided the crystal is kept 
within certain temperature limits. As the frequency 
is increased the thickness of the crystal is decreased. It 
is not common practice to use crystals at frequencies 
in excess of 10 mc. since crystals for such frequencies 
must be so thin that they are easily shattered. Usually, 
in high frequency transmitters, lower frequency crystals 
are used to control the frequency of the oscillators and 
succeeding amplifier stages are operated at twice or 
three times the oscillator frequency. In this way, a 
relatively low frequency crystal may be used to control 
the frequency of a very high frequency transmitter. 
From the preceding discussion it can be seen that the 
use of crystai-controlled transmitters at frequencies 
which would be practical for portable, communication 
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sets is practically precluded, due to the tact that several 
frequency multiplier stages would be required, resulting 
in relatively elaborate transmitters. However, in the 
case of fixed stations, quartz crystal-controlled trans- 
mitters are quite practicable for relatively high fre- 
quencies. 

Tourmaline crystals exhibit piezo-electric properties 
similar to quartz. Morever, tourmaline crystals have 
been used at fundamental frequencies greater than 
50 me. These crystals are thicker and more rugged 
than quartz, and further developments along this line 
might lead to practical crystal-controlled oscillators for 
ultra-high frequencies operation. ; 

As in the case of transmitters for ultra-high fre- 
quencies, receivers can be made very simple or very 
elaborate. Super-regenerative circuits are frequently 
used for small portable receivers. The regenerative 
detector circuit is very well known and widely used. 
The maximum sensitivity of a regenerative detector is 
obtained when the detector is held just on the verge 
of oscillation. For voice reception, the energy feed-back 
should be such that the detector is held just below the 
oscillating point, and for continuous-wave telegraphy 
the detector should be just in the oscillating condition. 
It is very difficult in practice to adjust a regenerative 
detector to the verge of oscillation and at the same time 
have it maintain itself in this condition. Small changes 
of supply voltage, changes of signal strength, static 
crashes, and other disturbances, are apt to set the re- 
generative detector into oscillation, thereby rendering 
it unsatisfactory for telephone reception. 

To overcome the instability objections in the case of 
the simple regenerative detector, a low radio-frequency 
may be used to block periodically the detector, so that 
it does not have time to go into sustained oscillations. 
A low frequency “quenching” circuit may be built 
around another vacuum tube-oscillator, or the detector 
circuit may be made self-quenching by the use of a re- 
sistance-condenser combination which has the proper 
time constant. Super-regenerative detectors, as such 
systems are called, are characterized by extremely high 
sensitivity, since the adjustment to the verge of oscilla- 
tion can be more readily maintained. They are rela- 
tively free from ignition interference and relatively 
constant in audio output, regardless of the strength of 
the received signal. 

A super-regenerative receiver circuit suitable for 
operation at ultra-high frequencies is shown in Fig. 2B. 
For extremely high frequencies the resonant-line type 
of tuning circuit might be used in place of the more con- 
ventional coil condenser combination. 


SOME DISADVANTAGES, TOO 


UPER-REGENERATIVE receivers have the dis- 

advantages of low selectivity, and will radiate 
energy at the frequency to which they are tuned and 
at the quenching frequency. It can be seen, then, that 
such receivers will cause interference with other receiv- 
ers operating at the same frequency or at frequencies 
near that to which the receivers are operating. Inter- 
ference from re-radiation can be reduced or eliminated 
by the use of a radio frequency amplifier stage preced- 
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Insulating Tubing Now Based 
On Many Different Materials 


classes depending upon the method of manufacture. 

The first is made with a fabric sleeve for a base, the 
second by extrusion using thermoplastic resins, and the 
third class by wrapping the material on a mandrel. 

Fabric sleeving is the oldest type of insulation but 
still is supreme for some applications. Braided cotton 
produces an extremely soft sleeve which is suited for 
the insulation of the ends of armature coils and the like. 
Its insulating properties are not great in itself but, after 
impregnating the complete armature, the insulating 
properties are enhanced. 

Asbestos sleeving differs from cotton sleeving in that 
the cotton sleeving is woven whereas the asbestos fibres 
are, in effect, glued together. Asbestos is a mineral 
which is a rock-like substance in its natural 
form. When asbestos is crushed and fluffed it becomes 
fibrous. These fibres are combined with a binder of 
silica or magnesia to form the complete tube. Its high 
heat resistant properties makes asbestos sleeving the 
accepted material for heating element leads where the 
temperatures encountered are too great for other mate- 
However asbestos is quite difficult to work be- 
cause of its extremely low tensile strength and is 
almost impossible to cut cleanly. 


I sisses dines tubing can be divided into three 


dense, 


rials. 


More recently, for some specification points, asbestos 
has been handled by sleeving made of woven glass fibres 
or threads. However it is as hard to work as asbestos 
if a binder is not used with the glass fabric. In fact, 
the untreated cotton and glass, or asbestos sleeving, are 
characterized as being difficult to use and tending to 
fray. The tendency of the glass or cotton fabric sleeving 











HAT THE isolation of current car- 
‘Bates conductors may be as per- 
fect as today’s operating conditions 
require, the manufacturers of insulat- 
ing tubing have had to draw upon 
numerous dielectric media and adapt 
them as resourcefully as possible to 
the job to be done. It may be exces- 
sively high ambient temperatures, 
heat produced by the product itself, 
extremely low temperatures, acids and 
alkalies, humidities as high as 100 
per cent and the ozone conditions of 
high altitude. Whatever the hazards 
there is an insulating tubing to meet 
them. Because no single specification 
will best meet all the conditions that 
must be anticipated the alert product 
development engineer should retain a 
well balanced knowledge of this type 

of component. 








to fray is eliminated by treating them with varnish or 
lacquer which also greatly enhances the mechanical and 
electrical properties of the sleeving. 

Standards adopted in December 1943 by the Var- 
nished Tubing Association both defines and standardizes 


H'c# temperatures are best met by (A) asbestos sleev- 
A ing or (B) glass fibre varnished sleeving. B 
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A i. ee progress in fabricating combines with the re- 
sourcefulness of the chemical engineer in producing 

new formulae to greatly improve availabilities in extruded 

plastic tubing. A—Polyviny! resins yield a flexible, rub- 

berlike type. B—Cellulose acetate butyrate results in a 
transparent flexible form available in sizes from 3% to 

6 in. diam. C—Where isolation from corrosive or ex- 

plosive atmospheres is sought sections may be connected 

by flare type couplings. D—This sleeve insulation re 

tains its flexibility at 30 to 40 deg. F below 0. 


varnished and lacquered flexible sleeving and tubing. The 
VTA standard draws a distinction between saturated 
sleeving and varnished tubing in that the saturated 
sleeving contains less of the varnish or lacquer than the 
tubing giving a lower dielectric strength, less smooth- 
ness, but greater flexibility. Varnished tubing is defined 
as a braided cotton, rayon or glass sleeving, coated or 
impregnated and coated with varnish, lacquer, or a 
combination of lacquer and varnish or similar mate 
rial. The tubing, by this definition, must have a 
continuous coating on the sleeving giving a smooth, 
uniform surface. The saturated sleeving differs from 
the varnished tubing in that the coating need not be 
continuous so that less of the impregnating or coating 
material need be used. 

The VTA standard divides the sleeving and tubing 
in six categories based on their dielectric, heat re 
sistant, and aging properties. Grade A-1 is a glass, 
rayon or cotton varnished tubing with the highest dielec 
tric strength (7000 volt per mil thickness) and_ the 
highest heat resistant and aging properties. It must 
resist 425 to 450 deg. F for 15 min. without softening, 
blistering, or flowing and it must bend without cracking 
when cooled to room temperature after being heated at 
]05 to 110 deg. C for 96 hr. The tubing is suitable 
for high temperature, high voltage applicativiis, 

Grade A-2 differs from A-1 only iti that {f need not 
withstand the 425 to 450 deg. F ambient condition. Its 
dielectric strength and resistance to aging is the same 
as grade A-1. Therefore it is suited for those high 
voltage applications not involving high temperatures. 

Grades B-1 and B-2 are varnished tubing with inter- 
mediate dielectric strengths (4000 volt per mil) and 
intermediate age resistant qualities (72 hr. at 105-110 
deg. C). Grade B-1, like A-1, is heat resistant and 
B-2 like A-2, need not withstand the 425 to 450 deg. F 
ambtent condition. 

Grade C is a saturated sleeving instead of a varnished 
ttibe because its coating need not be continuous. Its 
dielectric strength need only be 1200 volt per mil but 
it has the same aging and heat resistant qualities as 
exhibited by Grade .A-1. 
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Grade D, known as a light saturated sleeving has no 


dielectric strength nor heat resistant guarantee but its 


aging qualities are as good as A-l1. 

The standard colors are yellow, black and red but 
other colors, though special, can be obtained. In fact, 
in the color coded wiring of most war equipment more 
non-standard than standard colors are seen. The stand- 
ard sizes of sleeving and tubing are shown in the accom 
panying tabulation. Saturated sleeving and varnished 
tubing using glass fabric as a base are more expensive 
than those using cotton or rayon when each have the 
same amount of impregnating or coating compound. 
However such a comparison is unreasonable because 
of the higher dielectric properties of the glass fabric 
Hence for tubes of equal dielectric properties the amount 
of impregnating varnish or lacquer needed with the 
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C NSULATING tubing of the seamless extruded type 
may be formed of any one of several colorless com- 
pounds and therefore readily give desired color charac 
teristics (A). This extruded cellulose acetate tubing (B. 
includes a distinguishing line to facilitate color coding. 
C—Spirally wound cellulose acetate forms are obtainable 

in diameters from 1% to 3 in. 


glass fabric is not as great as that needed with the 
cotton or rayon fabric so that glass sleeving or tubing 
is little more expensive than cotton or rayon. This not 
only reduces the cost of the glass fabric tubing but also 
the thinner tube wall saves space. 

varnished 
tubing not only withstands higher heats than the cotton 
sleeving but it 


The glass fabric saturated sleeving or 


also transmits heat more 
readily than either of the other two base materials. 
The thermal conductivity of glass is 0.001 to 0.002 
calories per second per square centimeter per centi 
meter length whereas that of cotton only is 0.000043. 


The ability of glass to transmit heat more readily than 


or rayon 


cotton or rayon further enhances its heat resistant prop 
erties because the tubing or sleeving is able to dissipate 
more of the heat generated within it so reducing the 
temperature obtained on the inside of the sleeving. 

As already mentioned the higher the dielectric require 
ments of saturated sleeving or varnished tubing the more 
coats of varnish or lacquer used. ‘The greater the 
number of coats, the smoother the tubing obtained 
making it easier to thread wire, particularly stranded 
wire, through the insulation, the cleaner is the cleavage 
(the less the fraying) of the tube but the less the flexi- 
bility of the tubing. 
reduction in dielectric properties of the cotton and 
rayon varnished tubing is decreased as the thickness of 


Also the water absorption with the 


the coating increases. Since glass is non-hygroscopic 
the increased coating has little effect on its water ab 
sorption characteristics 

Saturated sleeving and varnished tubing can be 
divided into two general categories based upon the type 
of impregnating or coating material used. They are 
Until 
the war the secret of treating sleeving with oil type var- 
nishes was held by manufacturers. Shortly 


before the war English manufacturers were successful 


lacquer types and oleoresinous types of varnish. 
German 


in producing oleoresinous varnish tubing and now we 
have improved on the technique and are producing 
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such tubing. 
a heavy, uniform coating to be applied to the fabric 
producing a uniform, smooth tubing, with high dielectric 


The oleoresinous type of varnish permits 


properties. The lacquered tubing also is more than 
satisfactory and meets all the requirements of the 
standards. Whether lacquer or varnish is used as the 
unpregnating or coating material, the type used must be 
flexible to prevent cracking. The tubing is characterized 
by extreme flexibility, excellent resistance to aging and 
the ability to resume its roundness after pinching and 
not to crackeor fray in cutting. The glass fibre tubing 
excels in its ability to withstand higher temperatures, 
having greater mechanical and non-deteriorating prop- 
erties under these conditions. It also has greater 
electrical insulation in dry or moist atmosphere per- 
iitting the reduction in the wall thickness of the tube. 


EXTRUDED TUBING IS FLEXIBLE 


NTREMELY flexible, plastic tubing without a 
iz fabric base has been made possible by the extru- 
sion molding of plastics.* Extrusion molding is a 
process for the production of extended pieces of uni- 
form cross-section by forcing a heat-softened material 
through a die of the desired shape. The extrusion 
press, in its simplest form, consists of a hopper in which 
the material is placed, a heated cylinder which con- 
verts the material into its plastic form, and an extru- 
sion die which shapes the material as it is forced through 
it. The material forced through the die is carried away 
from the press on a conveyor belt. Since the material is 


*See “Preformed, 
March 1942. 


Prefinished Plastics Simplify the Job,” 
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PIRALLY wound laminates may be made of such 
conventional material as wood when properly handled 
ard bonded, and offer numerous sizes and shapes. 


still plastic when it is moved by the belt the speed of 
the conveyor must be synchronized with the speed at 
which the material is extruded from the die. If the belt 
is moving faster than the material is flowing from the 
die there will be a tendency to stretch out and, con- 
versely, if the belt speed is too slow, to bunch up the 
extrusion. The fact that the final shape of the extrusion 
can be modified slightly, by the speed of the conveyor, 
is used to good advantage to produce special extruded 
shapes with a standard die, the variation being obtained 
by adjusting the conveyor belt speed. The extrusion 
process, in itself, is rather new and it seems to have 
limitless possibilities for insulating tubing. Tubes can 
be made with a tolerance of = 1 percent on the diameter 
without special equipment and tubes as large as 4 in. 
diam. are available. 

Since the extruded material must be heat softenable 
thermoplastics are used. This limits the safe operating 
temperature of the tubing but the plastics available per- 
mit the production of tubing varying from extremely 
flexible to semi-rigid or rigid in a wide ‘variation of 
colors with high dielectric properties. One of the most 
common, and interesting series is the vinyl resins. 

The vinyl resins form a complete series of materials 
rather than a single one because the properties of the 
resins can be varied from rubber-like to wooden-like 
substances. The vinyl series is composed of viny] 
chloride, vinyl acetate, or a combination of the two. 
The chemical, mechanical and electrical properties vary 
not only with the proportions used but also with the 
degree of polymerization. The latter is a process in 
which the molecules are rearranged, and recombined to 
produce a product of an entirely new molecular con- 
struction and properties. This is accomplished by the 
application of heat and pressure but since no matter 
is destroyed or made, the ratio of the atoms in the new 
substance is the same as in the original one. Hence, for 
each proportion of vinyl chloride and vinyl acetate, a 
whole series of compounds varying from extreme flexi- 
bility to semi-rigidness can be obtained merely by vary- 
ing the degree of polymerization. 

Vinyl resins are characterized by flexibility and tough- 
ness, excellent resistance to acids, alkalies, oils, waxes, 
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alcohol, moisture and oxidization, high 
strength and good electrical properties. They also will 
not support fungus growth nor encourage vermin, ter- 
mites or rodents. The polyvinyl chloride has the lowest 
water absorption of the entire series so that it is best 
suited for water pipes and similar applications. In the 
evolution of the vinyl resins for insulating -tubing each 
of the desired properties has been weighed against the 
others until that copolymer most nearly approaching the 
ideal is evolved. Since the single series of vinyl chloride 
and vinyl acetate offers innumerable combinations and 
the whole application is relatively new, progress in the 
art can be expected. 


UNLIMITED COLOR POSSIBILITIES 


INCE the vinyl resins are colorless, the color possi- 

bilities are limitless. Tubing is available commercial- 
ly in white, black, yellow, red, green, blue, grey, brown 
and transparent and other colors can be obtained on 
request. Also the tubing is made with one or more 
color lines running throughout the length to aid in color 
coding. The tubing will soften and melt at the higher 
temperatures (approximately 400 deg. F) because the 
vinyl resins are thermo-plastic but it will not support 
combustion. It can be operated continuously at 77 
deg. C and some vinyl tubes will withstand 105 deg. C 
for as long as 1000 hr. 

This same vinyl resin tubing thoroughly capable of 
withstanding 105 deg. C for 1000 hr. also maintains its 
flexibility at —50 deg. C, has a tensile strength of 
40,000 psi. and a dielectric strength of 1000 volt per 
mil either dry or wet. The dielectric strength is not 
affected by immersion in water because the water ab- 
sorption is only 0.5 percent after 34 hr. The develop- 
ment of this tubing was forced by the needs of military 
aircraft and it is an excellent substitute rubber 
tubing. The dielectric strength of vinyl tubing when 
wet suffers as its water absorption increases. As an 
example one vinyl tube, having a water absorption of 
1.5 percent after 34 hr. immersion has its dielectric 
strength reduced from 750 volt per mil when dry to 350 
volt per mil thickness when wet. 

Another thermoplastic material which has great pos- 
sibilities for the future as an insulating tube material, 
particularly for radio-frequency applications, 1s poly- 
styrene. It is now difficult to obtain because some ot 
its basic materials are used in the manufacture of syn- 
thic rubber. It has excellent electrical properties, prac- 
tically no water absorption, is dimensionally stable and 
has excellent resistance to chemicals. Since it has the 
lowest power loss of any of the plastics it becomes ex- 
tremely useful at the high frequencies where the loss 
in the insulation is a factor. As polystyrene is color- 
less, the addition of coloring agents yields almost any 
desired effect. 

The development of tubing made of acrylic materials 
for electrical insulation (polymethylmethacrylate) has 
been retarded by the heavy demand placed on it for 
transparent aircraft enclosures. However its properties 
indicate that, when available, it will press the vinyl resins 
for a place in the insulating tubing field. Besides its 


for 
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Some Things That Springs 
an Do Within Your Product 





BY R. R. TATNALL 


METALLURGICAL ENGINEER 


WiCKWIRE SPENCER STEEL CO. 


RODUCT designers are often faced with the ne- 

cessitv of providing controlled motion, or con- 

trolled pressure, or a special source of energy 
in the mechanisms they may be developing. In elec- 
trically energized products, perhaps more than in any 
others, the variety of functions to be performed and 
the purposes to be attained tax the ingenuity of the 
keenest designers. To meet this demand, springs (in 
their myriad forms, shapes, and sizes) provide one 
means by which countless mechanisms are made to 
function successfully. 

For one example, the breaker arm of an automo- 
bile must undergo a controlled motion, with an element 
of contact pressure also involved. By controlled mo- 
tion is meant that the arm must be capable of moving 
with the cam, and yet must be kept in contact and 
restrained so that it will not fly out at operating speeds. 
What more successful and more compact means of 
achieving this purpose could be found than the thin 
wire springs of different sizes and types common to 
every car? , 

Another case is the toggle switch, with countless uses 
in homes and industry. Here a source of energy is 
needed to provide snap action. This energy is ob- 
tained by first compressing a spring somewhat as the 
switch arm is moved. As the point of the toggle is 
passed the spring then snaps the contacts together or 
apart, as the case may be. In this switch, too, contact 
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NE of the most useful and versa- 
tile of mechanical aids for the 
hard-pressed engineer-designer is the 
spring—helical, spiral, flat or special 
in shape. Paradoxically enough, 
springs are one of the least well under- 
stood of components. True, mechani- 
cal formulae are available in bewilder- 
ing numbers to meet each need for 
sources of resiliency. The catch comes 
in applying fundamental spring princi- 
ples to realistic specification points. 


pressure is obtained because the contacts themselves 
are shaped in such a way that they meet and deflect 
each other, thus mutually and progressively building 
up a pressure between them. 

Such citations of obvious and well-known specification 
points for springs could be amplified indefinitely. In 
general, because springs can be compactly engineered, 
and because they have varying characteristics depend- 
ing on their shapes and methods of integration, they 


EPRESENTATIVE of physical properties for com- 
mercial oil tempered spring wire of 0.120 in. diam. 
with variou ly indicated curves shown. 
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A 
ELICAL springs are one of those types frequent) 
specified for inclusion within the engirecring desigg ” 
of electrical products. The accompanying charts can yom 


used to advantage in redesigning springs already tested - 


are fulfilling important and essential duties in a multi 
tude of devices, many of which are in common usage. 





A spring is’ fundamentally a part which is carefully 
engineered to undergo a desired amount of motion with 
the application of a definite load, or vice versa. Springs 
differ markedly from other parts in this respect, since 
most machine members are designed for rigidity, and 
care is exercised that they can support required loads 
without appreciable deflection. So long as the part is 
strong enough, no great amount of thought is wasted 
on whether it is too strong, or how much too strong. 
In the case of springs. much thought is required to 
provide a part of exactly the right strength. So much 
thought has been expended in this direction in the past, 
the designer now has available many mathematical 
formulae to use as his tools. 

This discussion will be confined to principles that 
should influence the designer in determining the most 
efficient or most practical spring for a given applica- 
tion. In order to lead to this result, a classification of 
types of springs is required. Following this, the space 
available and the nature or purpose of the spring func- 
tion must be considered. Only aiter these considera- 
tions have been established can the actual dimensions 
of the spring be worked out for satisfactory results. 

Springs can probably be best classified according to 
the manner in which the load is applied. Any piece of 
metal (and other materials as well) is a spring, within 
certain limits.* In the ordinary sense of the word, a 
spring is a part made from wire, and the term wire in 
this discussion is to be understood to include round 
or shaped wire, as well as thin strip, or flat wire. A 
straight piece of wire is a spring in that when fastened 
at one end, and a pull applied to the other, it will 
stretch, and resume its original length when the pull 
is removed. When clamped horizontally in a vise, it 
will bend under a weight hung from it some distance 
from the vise, and resume its original position when 
the weight is removed. A motor shaft is a spring to 
the extent that it will twist to some degree when the 


* See “Some Things to Have in Mind in Specifying Springs”, 
April 1943. 
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motor torque acts against the resistance of the load. 
Each of these illustrations falls in a group to which 
certain types of formulae apply, and the types men- 
tioned are respectively pure tension, bending and _ tor- 
sion. A wire in pure tension can carry very high loads 
with very small stretch. In other words, such a spring 
would have very high load rate, or would be extremely 
stiff. In bending, or in torsion, the same length of 
wire would exhibit much more flexibility, and through 
choice of wire size, and length of wire the degree of 
flexibility, or the stiffness, can be closely controlled 


LOAD!NG D°CTATES SPECIFICATION 


See of springs follows somewhat 
the nature of the application of load. Loading in 
pure tension or compression is not commercially used 
in springs because of the extreme stiffness. Loading 
in bending is similar to beam loading, and springs so 
loaded are termed cantilever or elliptical. A type of 
spring also loaded in bending is the type known as 


PRINCIPAL CLASSIFICATIONS 
OF METAL SPRINGS 


TABLE NO. 1 


I. Stressed in Bending 


A. Cantilever Bsam—supported at one end. (Usually flat wire 


B. Elliptical—supported at two points. (Usually flat wire 
~C. Helical Torsion—rotare under load. 
D. Spiral—rorate under load 
E. Spring Washers of certain types. 
F. Other special forms. 
II. Stressed in Torsion 


A. Helical Springs 
1. Compression—Shorten under load 
2. Extension—Lengthen under load 


~B. Lock Washers of some types. 


C. Some sp:cial forms. 
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es} and found to be either too strong or too weak by 25 per 
esign ms : ; 
Bl cent or less. A—Relating to variations in wire sizes. 
B-To mean diameters of wire. C—To number of coils 


lin the spring. 


teste : 
D—To deflection under load. 
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torsion springs. These are helical springs which exert 

| their force as a torque about the axis of the coils. It 
is important to remember that in such a spring, the 
wire is placed under a bending stress. Torsional load- 
ing of the wire is found in other helical springs which 
exert their force in the immediate direction of the axis 
of the coils. 

Such springs, when formed with a space in between 
the turns, are known as compression springs; and 
when formed with the turns touching each other, are 
extension springs. Another type of spring is the spiral, 
a term which is descriptive of the form of the coils as 
they gradually depart from the center. 

As a summary of the various types of springs in 
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application of loads in the three previously mentioned 
modes, there is found a difference in the inherent flex- 
ibility of each type, and there will also be found a 
difference in the ability to support loads and retain 
full elasticity. In other words, the physical character- 
istics of a wire and the type of stressing determine the 
load carrying capacity. The same wire loaded in each of 
the three ways will show three different load capacities. 
Table II gives the relative values obtainable from typ- 
ical grades of spring wires. 

The principle given above is of prime importance in 
choosing the type of spring to be used in a mechanism. 
The load capacity of the design determines the volume 
of metal that must be used, and this together with the 
type of spring determines the space that must be allowed 
for the mechanism in question. 

Obviously, the values given in the table are not the 
only load capacities available to the designer. In fact, 
load capacity varies with the size of the material, and 








t common use, Table I gives a classification based on type a wide range of capacities is available by choice of 
1 of loading and descriptive term for the spring. In the ‘Continued on p. 196) 
d 
5 
Oo | TABLE NO. 2 METAL ALLOYS AS RELATED TO SPRING FORMS 
it 
s | — 
| Pure Tension | Cantilever | Elliptic Torsion 
| : — ——- ——-- -—- — - a a a —_— 
| | Ree 
Load Motion under Load | Motion under Load Motion under Load Motion under 
Capacity 100 Ib. load Capacity 10 Ib. load Capacity 10 Ib. load Capacity | 10 1b. load 
| Carbon Steel 1870 000306 28 0017 | 112 000730 | = (56 00438 
| 18-8 Stainless 1585 000317 24 0121 95 .000757 47.5 00467 
| Nickel-Copper 1020 .000330 15 0126 61 000787 30.5 00516 
| Nickel-Copper (K 1360 000330 20 0126 81.5 787 41 00516 
| Brass 566 000571 8.5 33 001365 16 00891 
| Phos. Bronze 792 .000571 12 0218 47.5 001365 24 784 
| | Nickel Silver 905 000535 | 14 0205 54 001279 27 |  .00891 
Beryllium Copper 1360 000504 | = 20 0193 | ~~ 81.5 .001204 41 | 00754 
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Postwar 


BY C. A. ATHERTON 


DEVELOPMENT ENGINEER 
REYNOLDS METALS CO. 


RIGHTNESS is likely to be the guide in illu- 
B minating engineering for the postwar period. Just 

as “foot-candles” offered the prewar criterion 
for any lighting installation, in days to come the 
measure will be that of brightness. Such a unit, as 
commonly used in this counrty, is the “foot-lambert.” 
Perhaps this unit will be used as freely in postwar tech- 
nical literature, in specifications and in the lighting 
man’s language as foot-candles once were. Thus compe- 
titions and campaigns for selling better lighting will 
glamourize foot-lamberts or some more scientific unit 
to find public approval. 

Regardless of the actual unit to be used, the quantity 
will be the light flux density in a direction from 
objects at which an observer is looking to his eye. 
Foot-candles, we all remember, is light flux density as it 
falls on objects of observation in any direction with 
reference to these objects which seems desirable, hori- 
zontal foot-candles, vertical foot-candles, even oblique 
foot-candles. This looseness in definition of direction is 
one of the chief drawbacks to the foot-candle method of 
specifying lighting. Nearly always in practice, no direc- 
tion is specified; horizontal foot-candles being under- 
stood. But foot-candles are not usually used _hori- 
zontally. They are specified horizontally only to sim- 
plify the calculation. In reality, 50 horizontal foot- 
candles may be only 30 useful foot-candles. Recently 
there has been more talk of vertical foot-candles but 
they are even less frequently used than horizontal foot- 


PoORT Ante reading lamps (A 
of some such form as this would, 
with fluorescent sources, have both 
A good lighting distribution and satis- 











factory brightness characteristics. 
‘B) Bedroom ceiling lights, espe- 
cially with low ceilings, have not 
always been wholly pleasing 


Lighting Fixtures 








HAT illuminating engineering is 

about to take an important for- 
ward step in shifting from the speci- 
fication of lighting by average hori- 
zontal foot candles to providing it 
upon a brightness pattern base is the 
conclusion of Development Engineer 
Atherton. If that be the trend, a 
much more exact control of the direc- 
tion of the light will be necessary re- 
quiring larger proportions for fixtures 
using specular reflectors and louvers. 
All of which may mean not only a 
different approach to the designing of 
fixtures but to the materials upon 

which they will be based. 








candles. Actually there is no one direction in which 
foot-candles can be specified for most operations. What- 
ever is specified will be only an average. To really 
specify foot-candles direction one should specify many 
directions to suit each different situation in the shop. 
The change in practice of specifying lighting from 
foot-candles to foot-lamberts means therefore: First, that 
the postwar lighting engineer will be primarily inter- 
ested in light flux density which is coming from the 
object rather than in that which is going to the object 
and second, that the direction in which he will be inter- 


haps a louver is a solution. The 
lamp could either be a circular 
fluorescent or a standard incandes- 


Per- cent model according to preference. B 
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’| May Follow Brightness Pattern 














HOME lighting fluorescent fix- 
tures (A) have not been excit- 

ingly attractive in form or pleasing 

as to brightness characteristics. 


ested will be that from the objects to his eyes rather than 
in some arbitrary direction with reference to the objects. 

The reason for this shift in point of interest is obvious. 
The new brightness or foot-lambert definition of light- 
ing brings the attention of the engineer closer to the 
ultimate objective for which he is working, which is, 
of course, the process of seeing. We see brightness; 
we do not see light as it falls on an object, and we do 
not see a whole blanket of brightness, but rather a com- 
plicated pattern of many brightnesses. The principal 
problems in a good lighting job concern the distribution 
of the light we see. According to the old system of 
foot-candle definition we used to have to modify our 
measure of intensity of every lighting job by the color, 
the texture and the intricacy of form of the objects. 

A 50 foot-candle job was very good—sometimes and 
rather poor at others. Dark thread on dark goods de- 
manded several times 50 foot-candles for good seeing. 
But in supplying several times 50 foot-candles for such 
an installation, we were apt to forget that everything in 
the room is not dark. We thought of perhaps the most 
essential part but we overlook other very important, 
if secondary parts of the problem. The use of bright- 
ness as a criterion will reduce considerably the veri- 
ability of the measure. We will always be trying to get 
more or less the same foot-lamberts at the center of the 
held of view and will concentrate our attention on con- 
trasts and patterns in brightnesses. It is a step toward 
a more complete and a more scientific definition of the 
criterion of good lighting for good seeing. It will help 
solve the baffling riddle of glare and will help the 
engineer see more clearly the refinements that differ- 
entiate an excellent from a moderately fair installation. 

This problem of glare has been one of the most trying 
and one of the most studied of all illuminating engi- 
neering problems. Everyone knows vaguely what glare 
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Circular lamps and properly design- 
ed louvers may be the answer. Here 
a projection type incandescent com- 
bines with six circular fluorescents. 








Many prewar fluorescent (B) fix- 
tures violated all rules of brightness. 
Separate louver structures added to 
the basic design can improve them. 


is. No one knows or rather no two persons agree upon 
any specific measure of it. Flux density, gradients in 
flux, all in the direction of the eye are some, but by 
no means all of the elements of glare. To control these 
elements, as they appear to the eye, the first essential 
is to control the light flux as it leaves the reflector. 
No doubt the complex problem of glare will become 
simpler and more manageable as we become more 
brightness pattern minded, as we learn to control light 
in a better way. 

The lighting engineer of the postwar world will be 
interested not only in an overall average brightness 
which a room or a section of a room presents, but he 
will be still more interested in the variations and pattern 
in this brightness. He will be interested in all of the 
spots of brightness, of its little differential areas in the 
field of vision. It will be his job not to supply a general 
overall average brightness, as he once felt his job to be 
when he supplied a 50 foot-candle installation, but 
rather to design equipment to furnish a whole pattern 
of brightnesses, to control all the little spots of bright- 
ness and to make this pattern correct for clear and 
quick and easy seeing. 


ENGINEERED CONTROL OF LIGHT 


HIS will require real engineering. This approach 

to his problems will direct his attention not only 
to the light as a whole but to the exact control of this 
light, not only to average reflection factors of the ceil- 
ing, walls, floor and contents of the room but to the 
individual reflection factors of each object and the 
textures of the surfaces at which the operator is looking. 
He will look, as he works and as he raises his eyes to 
rest them, to every little part of the field of view, the 
background, surroundings, and even the more remote 
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| OCAL lighting is the only solution to many lighting 

problems, particularly for detail work in industrial 
processes or on production machines. Local lighting 
fixtures however must be ‘‘de-glared”’ to be trulv effective. 


parts. This new concept in illuminating engineering 
opens up a whole new series of problems, many of 
which need not be discussed here. 

Two problems, however, are pertinent: 

Control of light as it leaves a fixture. 
Control of the brightness of the fixture itself and of 
its immediate surroundings. 

Obviously the illuminating engineer in his attempt to 
secure a more exact control of the brightness pattern 
in the room must do this in part by a more exact control 
of the light as it leaves the fixtures. This means that, to 
a far greater extent than previously, specular reflecting 
equipment must be used. 

So long as the main objective was that of delivering 
50 or 100 foot-candles (or 5 or 10 for that matter) of 
evenly diffused general light, the exact direction in 
which the light left the fixtures was of minor im 
portance. No matter in which direction it left (within 
limits of course) a part of it ultimately came down to the 
working plane and all these parts added up with the 
light from other fixtures to build up the total intensity 
designed. One of the objects of such a general lighting 
scheme is diffuse uniformity and this is easily attained 
from diffuse reflectors. So long as this was practically 
the only system of lighting used, the work of illuminat- 
ing engineers was very easy. 

Diffuse reflectors deliver a larger proportion of the 
total flux and therefore seem to have a higher efficiency 
than specular reflectors, which contain the light in de 
signed directions and formulae for calculating inten- 
sities are extremely simple. Illuminating engineers can 
figure a general lighting design using diffuse reflectors 
in uniform spacing in a few minutes’ time and with 
practically no calculation or mental effort. For many 
seeing jobs, such diffuse general lighting is still the 
best system we know. A study of brightness under a 
diffuse general lighting system concerns only a study of 
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reflection factors of ceiling, walls, floor and a general 
average for the objects in the room. Such illuminating 
engineering is very easy but it is good for only a limited 
application. As we learn more about seeing, the number 
of such cases will become less. When, on the other 
hand, the general lighting intensity 1s anywhere near as 


high as our knowledge of seeing tells us it must be and 
especially in an installation where there is a multiplicity 

of work and a multiplicity of degrees of specularity and 

of reflection factors ‘of the objects in the room, such as__ | 
obtains in most factories, a general lighting often pro- | 
duces unsatisfactory brightness patterns, including deep | 
shadows and points of areas of glare. 

For good seeing under such conditions, especially 
where it is impossible to move machines about to suit 
the lighting and where it is impossible to choose or to 
change the reflection factors and where there is any 
specularity of the objects in the room, a more exact 
control of the direction of the light flux is necessary, 
For such cases lighting fixtures must use specular 
direction-controlling surfaces and usually louvers. As 
illuminating engineering becomes more refined, as the 
brightness pattern becomes more universally the chief 
criterion of lighting excellence, as we begin to talk of 
foot-lambert contrasts and gradients instead of foot- 
candle intensities, the number of cases where an exact 
control of the light is necessary will become larger in 
proportion to the whole of well engineered lighting jobs. 


WHAT. REFLECTING SURFACES? 


HERE are several very excellent specular reflecting 

surfaces in current and extensive use in lighting 
fixture practice. Silvered glass, prismatic glass, pris- 
matic plastics and polished aluminum are probably the 
most common. Of these, aluminum offers quite a few 
advantages. When highly polished its surface may have 
the same degree of specularity with about the same re- 
flection factor as glass; it is lighter, unbreakable, and 
may be formed or modified after forming with ordinary 


ROFFERS are likely to play a very large part in future 
lighting. To soften the ‘‘picket fence’’ effect they 


must be made with specular reflecting surfaces, one source 


of which is polished aluminum 
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metal working tools. It is excellent for louvers because, 
in addition to its characteristics of easy formability and 
easy control of degree of specularity or diffusion, it is 
light in weight and it may be made very thin, thus 
reducing the loss of light flux to a minimum. 

Of the various specular reflecting materials, alumi- 
num will probably afford the best competition with 
vitreous or baked enamel sheet iron and other non- 
specular reflecting surfaces and will thus be a more 
important tool in the hands of the intelligent illumi- 
nating engineer in leading the evolution from foot-candles 
to foot-lamberts and better practice. However, the low 
price, the great permanence and past practice will prob- 
ably weigh prejudice strongly in favor of diffuse re- 
flecting surfaces (for which there is indeed a very large 
and wholly warranted field of specification where exact 
control of light is not essential) but good engineering 
considerations will dictate, for a better control of the 
brightness pattern in many other installations, the use 
of an ever-increasing proportion of specular surfaced, 
louvered reflectors. Some of the ways in which specular 
reflection surfaces and louvers may help improve thé 
brightness pattern are sketched in the illustrations. 


This suggested fluorescent troffer lighting system is a 
representative example. When this system is viewed 
from a direction perpendicular to the lamps, the workers 
see stretching over their heads a series of alternate 
dark strips of ceiling and backs of troffer reflectors. 
If the troffers are made with diffuse reflectors such as 
vitreous enameled iron, the brightness in the direction 
of the workers will be relatively high; the contrast with 
the strips of ceiling will be very great; the brightness 
pattern will be alternate strips of high and low bright- 
ness intensities. 

Thus as the eye sweeps down such a pattern the 
effect is similar to that of running one’s finger down 
a picket fence. It is very tiring to the eyes. But, if the 
reflectors have a specular surface, the light will be re- 
flected downward, that is, not in the direction of the 
worker’s eye and the brightness in the direction of the 
worker’s eye will be relatively low, comparable with that 
on the ceiling strips. This pattern is much easier on 
the eyes and the system, from a seeing point of view, 
becomes that much more effective. 

View of the lamps from a longitudinal direction is 


(Continued on p. 206) 








TOWARD BETTER “BLIND” LANDINGS 


HIS cross pointer indicator, an 
electronic instrument to help 
pilots land “blind,” is in production 
for combat planes at Westinghouse 
Electric & Manufacturing Co. It 
guides pilots precisely to runways at 
unfamiliar airports and those effaced 
by war or weather. In the illustra- 
tion a worker is balancing the sen- 
sitive pointers which remain crossed 
above the dotted lines as long as the 
pilot’s descent is on course and is 
neither too shallow nor too steep. 
A dashboard device, the indicator 
provides continuous vertical and lat- 
eral guidance by reception of special 
radio beams transmitted by ground 





vertically, light the lamps on the 
pilot’s instrument panel via the 
plane’s marker receivers. The first 
flash tells the pilot he is a few miles 
from the airport and he should pre- 
pare for the glide path by maintain- 
ing an altitude of 1500 ft. When a 
similar beam from the second marker 
lights the other lamp the pilot 
knows he has reached the boundary 
of the field. 

The homing path, or localizer, is 
produced by ultra-high frequency 
radio transmitters feeding a pair of 
sharply directional antenna systems, 
consisting of two loops. Signal 
strength emanating from the loops is 


equipment at the airport. The beams 
are picked up by special receiving 
sets in the plane and conveyed to 
the indicator. 

The plane itself is equipped with 
two radio landing receivers which 
are tuned to the directional beams 
issued by the ground equipment. 
One receiver, responsive to the local- 
izer or on-course beam, moves the 
vertical pointer on the instrument 
dial. The second receiver, which 
responds to altitude signals, operates 
the horizontal pointer. 

Four separate radio transmitting 
stations and two antenna systems at 
and near the airport comprise the 
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ground radio equipment. They shoot 
beams which first indicate the pilot’s 
approach to the field and then mark 
the field’s boundary; establish the 
invisible glide path which leads to 
the runway; and signal directions 
for keeping the glide to the field 
neither too shallow nor too steep. 
Vertical guidance, to maintain the 
position of the plane in relation to 
the runway, is provided by three of 
these transmitters. One furnishes 
the glide path, a radio beam which 
can be compared to the funnel- 
shaped ray thrown by a flashlight. 
The other two transmitters are 
markers whose beacons, transmitted 


, 


almost equal if the plane is on course 
—flying in directly between them. 
This the vertical pointer of the in- 
strument interprets by assuming an 
upright position. Should the plane 
wander to the left or right of the 
course, the corresponding signal pre- 
dominates, causing the vertical 
pointer to veer in that direction, and 
in an amount roughly proportional 
to the distance the ship has flown off 
course. The horizontal pointer re- 
mains in position—across the center 
of the dial—so long as the plane is 
proceeding earthward at the correct 
angle, otherwise the pointer moves 
downward. 


103 





OUTSTANDING 


PRODUC 
DEVELOP 


of ALERT ENGINEER 


5 IN. CATHODE RAY OSCILLOSCOPE 


Special design of this Reiner Elec- 
tronics Company 5 in. cathode ray 
oscilloscope permits the study in broad 
usefulness of complex wave forms such 
as square waves and pulses encountered 
in television work. Square wave signals 
from 40 cycles per sec. to 50 kc. per sec. 
can be accurately reproduced. The 
vertical amplifier hes a sine wave 
frequency response of 500 kc. per sec. 
plus-minus 1 db. The response at 1 mc 
is high enough to make the instrument 
useful at this frequency as well as for 
the study and measurement of inter- 
mediate frequency phenomena, such as 
wave forms and transients up to 1 mc. 

The voltage gain of 625 for the 
vertical amplifier is adequate to permit 


low level frequency audio measure- 
ments. This oscilloscope is equipped 
with a detachable coaxial cable with 
input capacity of 8 mmf. This low 
capacity minimizes detuning or ex- 
cessive loading of the circuit under test. 
A special, compensated, 4 step attenu- 
ator permits observation of voltages 
up to 175, with a variable gain control 
on the second stage providing continu- 
ous variation of gain, without changing 
frequency characteristic. 

Other features include synchroniza- 
tion of the horizontal linear time base 
with the signal in the vertical amplifier 
for positive locking of the image on the 
screen up to 500 kc. A switch controls 
this synchronization at either peak. 
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LOUDSPEAKER FOR THE NAVY 


Composed” of three principal sections, this loud- 
speaker has the base, which provides space for a 

transformer, and a terminal strip, and provisions 
for the lead-in cable; the horn, which is of the folded 
exponential type and the magnetic unit which is 
fitted with a two-piece permanent magnet and 
diaphragm. The loudspeaker is constructed princi- 
pally from formed sheet steel and moulded plastic. 
The speaker has an outside diameter of 1214 in. and 
weighs approximately 25 lb. 

The voice coil impedance of the unit is approxi- 
mately 7.5 ohms. The speaker develops the high 
sound pressure of 50 dynes per sq. cm. when operated 
at the rated electrical input and measured at 10 ft. 
from the speaker on the sound axis in open air. The 
speaker is resistant to shock, vibration, salt spray 
and gun blast. A Western Electric Co. unit. 
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WHEATSTONE CODE PERFORATOR 


The purpose of this code perforator is 
to punch blank paper tape, 35 in. wide, 
with wheatstone code perforations 
which operate any standard radio- 
telegraph automatic transmitter keying 
head. The unit can be operated by any 
person who knows the dot and dash 
combinations of international Morse. 
A product of McElroy Mfg. Corp. 

The unit consists of two sections— 
the mechanical and electronic. The 
mechanical section includes the dot and 
dash keys, the space bar and the tape 
punching mechanism. This section is 
housed in a wooden sound-proofed case. 
It is connected electrically to the 
electronic section which comprises a 
control tube and a relay, and a power 
transformer, vacuum tube rectifier and 
filter for converting 110-117 volt 50-60 
cycle ac. to de. for operation of the 

control tube apparatus. 
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ELECTRIC UNIT HEATERS 


Incorporating one piece finned alumi- 
num elements (consisting of sheathed 
resistors cast in place by aluminum 
which has great thermal conductivity) 
this electric unit heater of the Electric 
Air Heater Co., is suitable for ceiling or 
wall suspension only. Eight models are 
made in this size (from 10 kw. to 60 
kw.) and six are available in sizes from 


1.5 to 7.5 kw. which can be used as 
portable heaters or arranged for ceiling 
or wall suspension, with smaller sizes. 
furnished with on and off switch. Auto- 
matic thermostatic control and con- 
tactors are available for use with any 
size heater. All heaters are finished in 
black wrinkle enamel. No hot or in- 
candescent wires are exposed. 








kL, PORTABLE ABRASION TESTER 


For comparing the toughness of insulation on film- 
coated magnet wire, this General Electric instru- 
ment has been developed for use by both manu- 
facturers and users of magnet wire. It is particularly 
efficient on film-coated wires which range in size 
from No. 10 to No. 30 (0.010 to 0.102 in.), but the 
equipment can be used on other sizes of wire as well. 

The tester consists essentially of an anvil, clamp 
for holding the sample of wire and a scraper head 
which is drawn back and forth over the film surface 
by a motor-driven eccentric mechanism. Each 
revolution is considered one scrape, and requires one 
second. A fine, steel sewing needle, the ends of which 
are clipped, is used as the abrading device. A set of 
weights is supplied to provide pressure for tests. 

A revolution counter is used to indicate the num- 
ber of scrapes that are necessary before the insulation 
film is broken down. An electric control circuit is 
provided so that the test is automatically stopped 
when the film is worn through to the bare wire. The 
number of scrapes shown on the revolution counter 
is a measure of the abrasion resistance at the scraper 
load used for the test. The device is designed for 
operation on 110-volt, 60-cycle, single-phase power 
supply. 

The specimen is placed in the ‘“‘V” groove of the 
anvil, under the clamp, and the clip lead is attached 
to the bare end. After that the revolution counter is 
then set at zero; the switch (at the right) is snapped 
on; and the button (to the left) is firmly pressed. 
When the film is worn through, the tester automatic- 
ally stops. The counter is then read, and returned to 

zero for the next test. 
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FOR BETTER ELECTRICAL FENCES 


Used on barbed wire fences to segregate livestock 
and keep predatory animals out of gardens, this 
Northern Signal Co. electrical fence controller has 
a protective, shatterproof housing of transparent 
plastic. Its transparency permits observation of 
the motor and the neon signal light which indicates 
whether the fence is properly charged. 

Three wiring terminals, of which a lightning 
arrester is part, are provided on the housing. The 
controller operates from either batteries or an ac. 
power line. At approximately one-second intervals, 
an oscillating rotor pendulum delivers a charge of 
one-tenth of a second to the fence wire. The con- 
troller is designed for outdoor use where required 
with an enclosed battery. The plastic housing is 
joined in a water tight assembly to the metal battery 
case by means of screws and an impregnated felt 
gasket. The plastic housing is said to withstand the 
highest and lowest temperatures to which the con- 
troller is subjected in normal use without being 
materially affected in dimensional stability or elec- 
trical characteristics. Photo courtesy of Tennessee 

Eastman Products. 
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INTERNAL GRINDER WITH 
ELECTRO-HYDRAULIC CONTROL 


Outstanding features of this internal grinder (A) of 
Sav-Way Industries are the short table stroke— 
x in. minimum—and the extremely rapid table 
feed and reverse which combine to give the machine 
almost machine-gun speed on short work. 

Control of table feed (B) and reverse is through 
aircraft type, small-travel limit switches and sole- 
noid operated valves. In addition to the electro- 
hydraulic control, the machine is also equipped with 
hand table feed, which is engaged by moving the 
hand wheel out to engage a rack and pinion. To 
disengage the hand feed, the hand wheel is pushed in. 

The grinder is available with either manual or 
electrically controlled power cross feed. The electric 
cross-feed gives a cross-slide ratchet feed of 0.0001 in. 
per tooth, resulting in 0.0002 in. increase in the 
diameter of the hole. The cross-slide hand wheel is 
graduated in increments of 0.000125 in. 

The standard machine is equipped with a manu- 
ally operated wheel-truing mechanism with cam 
return; however, it is also available with a semi- 





automatic diamond wheel dresser, electrically oper- 
ated with automatic, adjustable, slow-down of table 
traverse while dressing the wheel. This automatic 
dresser is protected by a suitable mechanism to 
prevent damage to the machine through mis- 
operation. 

The spindle is driven by a 3 hp., 3600 rpm., 
dynamically balanced, totally enclosed fan cooled 
ball bearing motor. The spindle is termed the 
“spindle that breathes’ because of its self-ventilat- 
ing feature, which provides for a constant flow of 

oil-air mist through the working parts. 


FOR TAPPING AIRCRAFT CYLINDER HEADS 


Developed by the Snyder Tool and Engineering 
Co., this special-purpose machine is made with 
varying numbers of tapping units and various 
combinations of single and multiple spindle heads, 
depending upon the requirements of the specific job. 

With the ball-bearing mounted fixture table in 
the forward loading position, the work part is lo- 
cated by plungers entering rockershaft holes and is 
clamped by means of a cam-action lever. While 
fixture and table are in this loading position the 
safety limit switch cannot be closed and therefore the 
machine cannot be cycled. The entire fixture and its 
slide are then rolled into working position, located 
accurately by an index pin entering the table, and 
loeked in place. This action closes the safety limit 
switch and permits the tapping units to be sent 
through a working cycle. 

The tapping units are developed for individual 
lead screw tapping and consist of two parts—the 
motor mounting bracket and the first reduction 
gear unit, including limit switches and controls. 
That part of the unit is identical in all cases, regard- 
less of the number of tapping units on the machine. 
The head on any tapping unit may carry one, two, 
three or four lead screw spindles. 

The lead screw spindles are hardened and ground 
sleeves operating in bronze bushings which are 
adjustable to compensate for wear Machine base 
and column are welded steel. 

For set-up purposes, each head has an individual 
push button which operates that single head for- 
ward as long as the operator presses the button. 
When forward position is reached, the limit switch 
stops forward motion and the operator must press 
the return button until the spindles are fully re- 
tracted. These individual set-up buttons are 
inoperative until the control lever on the main push 
button station is thrown from the individual set-up 

position to the automatic cycle position. 
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AUTOMATIC PLATING MACHINE 


Upon a survey-determined knowledge that over 80 
per cent of all parts electroplated could be handled 
more efficiently and economically on a fully auto- 
matic plater, engineers of the Udylite Corporation 
developed this ‘“‘packaged”’ unit. 

It is based upon operating principles and various 
mechanisms whose effectiveness has been proven 
over the years. 

A new square type, space saving transfer system 
was worked out which not only requires less space but 
permits a wide variation of transfer speeds—lift, 
transfer and lowering rate being variable, indepen- 
dently. Racks are spaced on 18 in. centers but this 
may be varied, at will, without readjustment of the 
transfer mechanism. A single row carrier system 
avoids crowding and burning on turns with greater 
ease of load and unload. It handles up to 76 racks per 
hour, variable to work requirements. Heavy duty, 
copper anode and cathode rods afford positive self- 
aligning hook contact. A single, hydraulic mechanism 
provides smooth, positive transfer. 

These full automatics may also be used in multiple 
units or batteries to meet exact job requirements. 
Quick convertibility to new jobs, individually, after 

the need of a battery no longer exists, is featured. 





FOR DE-CENTRALIZED DUST COLLECTION 


A miniature application of the large scale bag-type 
dust collectors of the Northern Blower Co., this 
unit will provide rated cfm. at 5000 fpm., air velocity 
and maintain 8 in. static at the fan. 

This portable bag type unit is provided with a 
hand operated shaker for shaking and cleaning the 
bag which operation can be frequent without inter- 
ference with use. The units are designed for light 
dust loads and intermittent service and are equipped 
with 34 to 3 hp. motors. 

Based on cylindrical bags with dust laden air 
entering at the bottom and flowing upward inside 
the bags against gravity these units embody the 
same principles as are used in systems for large scale 
dust collection. They are more liberally powered 
than is usual in such units and are designed to meet 

code requirements. 





PISTON DRILLING MACHINE 


Designed primarily for drilling piston pin 
holes in job lots of pistons for replacement 
manufacturing where various sizes of pistons 
are put through in relatively small lots, this 
machine will take pistons from 234 in. to 6 in. 
diam. and is a double-end machine having 
two automatic, cam-operated drilling units 
mounted opposed on a welded steel bed. 

The two units have motors mounted on top 
with multiple V-belt drive to the spindle and 
speed changes are made by changing the 
sheave pulleys. The automatic drill units are 
mounted in bases and are adjustable by 
means of screw and micrometer dial for 
different diameters of pistons. The feed 
changes are provided by splined pick off gears 
which vary the ratio of drive from the spindle 
to the cam shaft. Plate cams are provided for 
various increments of travel for different 
lengths of piston pin bosses and these cams 
can be quickly changed by removing four 
bolts. The fixture on the machine locates 
the pistons in the usual manner from the open 
end and with V-blocks for squaring up by the 
piston pin bosses. 

The machine is semi-automatic in operation 
and is controlled by operation of two control 
valves at operator’s position, one for clamp- 
ing and one for starting the machining cycle. 
An air operated clamp is provided which 
clamps the piston rigidly against the adapter 
plate on the open end. A development of 

W. K. Millholland Machinery Co. 
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HIGH-CONTRAST OSCILLOGRAPH 


Transient as well as recurrent 
phenomena may be investigated 
over a wide frequency range, 
with this new Allen B. Du Mont 
oscillograph. 

The instrument utilizes an 
Army - Navy preferred type 
cathode-ray tube with intensi- 
fier electrode, operated at an 
overall accelerating potential of 
3000 volt. High intensity pat- 
terns are obtained on the 5 in. 
diam. screen. The sweep fre- 
quency range has been extended 
to permit observations of low- 
frequency signals having a peri- 
odicity corresponding to one-half 
cycle per second and, at the 
other extreme, in conjunction 
with devices producing radio- 
frequency signals as high as 


500 kc. per sec. The time-base 
provides recurrent, single or 
repetitive sweep operation. An 
unusual beam control circuit is 
used with single sweep operation, 
to darken the screen except 
during the actual sweep cycle, 
providing a reduction of back- 
ground illumination and result- 
ing in photographs of greater 
contrast. Exceptionally uniform 
response given over a very wide 
frequency range for both the 
vertical and horizontal axes; a 
distortionless, and continuously- 
variable low-impedance attenu- 
ator or gain control; a Z ampli- 
fier channel for applying ex- 
ternal timing signal to the grid of 
the modulating electrode, are 
other emphasized features. 





NON-CRITICAL CONTROL FOR WATER COOLER 


Based upon proven cooling principles, but entirely 
new in some features of its design is this water cooler 
of Drayer & Hanson. 

Detail view of the cooling unit shows the shell of 
the storage tank (A) is between vertical interior 
fins (B) and external refrigerant coil (C). Con- 
tinuous cooling action on the entire body of water in 
the storage tank is transmitted from the refrigerant 
coil through the shell to these fins. The fins prevent 
swirling action and confine incoming warm water 
supply to upper levels, eliminating mixture with 


water already cooled in the lower portion of the 
tank and thus minimizing warm-up. Since refriger- 
ant can never come in direct contact with water, or 
vice-versa, danger of wet systems is eliminated and 
control is non-critical. This permits use of the 
simplest type of controls, consisting of an auto- 
matic expansion valve and external adjustable 
thermostatic switch. Cabinet models are available 
in 314, 7 and 12% gal. capacities. All are equipped 
with interchangeable alternate faucet units in bub- 
bler, lever handle and push back glass filler styles. 
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FLASHLIGHT WITH PLASTIC 
HOUSING 


Designed in olive drab, this flashlight, 
for Army non-combatant use, holds 
two batteries and the permanent and 
signal switch controls are situated on 
the curved top. A shatterproof trans- 
parent lens screws on in a single molded 
piece. The belt clip is made of ex- 
tremely tough plastic which has proved 
by test to be stronger than one of metal. 
The plastic has low moisture absorption 
and the case has withstood a 24-hour 
immersion in water without leakage or 
damage to the batteries or bulb. Photo- 
graph courtesy of Tennessee Eastman 
Products. A product of Allbright 
Electric Corp. 


COLD CATHODE FLUORESCENT 


In appearance and general lighting qualities, 
the cold cathode lamps used in this Mitchell 
Mfg. Co., unit are similar to the conventional 
“F”’ type fluorescent lamps except that they 
are 7 ft. 9 in. long, 1 in. in diam. and employ 
a different type of cathode (or filament) at the 
tube ends. 

Starting is instantaneous, as the lamps light 
immediately when the switch is thrown. 
Starters have been eliminated. The average 
lamp life expectancy is 10,000 hr. The unit 
operates on regular 110-125 volt ac. The unit 
uses 4 cold cathode low voltage fluorescent 
tubes and delivers a total of 8800 lumens of 
light for surface or suspension mounting, 
individually or in continuous rows. It has a 
sturdily constructed heavy gauge steel wire- 
way channel, with special ballasts on top 
“exposed” for greater air circulation, cooler 
operation and longer life. A special disconnect 
switch automatically cuts off current to facil- 

itate lamp replacement operations. 


PORTABLE INSTRUMENT WASHER 


Developed especially for washing and 
cleaning aircraft, tank, automobile and 
navigation instruments; indicating and 
control units; carburetors; gear trains; 
mechanisms but also for production 
cleaning of small parts such as jewels, 
bearings spindles, screws, etc., this 
portable instrument washer of the 
Naxon Utilities Corporation cleanses 
without bumping, scratching or tum- 
bling the parts or instruments. 

Cleansing liquid circulates through 
complex and odd shaped instrument 
assemblies, work remains stationary. 
Compartments can be lifted out and 
larger parts can be just as thoroughly 
cleaned. There is a drain well at the 
bottom for dirt elimination. 

Just plug in the washer and it washes 
thoroughly and safely as well as dis- 
solves and removes every type of 
foreign matter. Any solvent or cleans- 
ing liquid ordinarily acceptable for 

such work may be used. 
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A summary of current news releases 


of ELECTRICAL MANUFACTURING. 


@ 
by government bureaus as affecting 
QS, Gm the products, activities, interests 
and cooperative action of the readers 


Machine Tools. War Production Board representa- 
tives told a meeting of the Machine Tool Industry Ad- 
visory Committee recently that the estimated total ma- 
chine tool requirements for 1944, including the backlog 
of unfilled orders, may exceed $600,000,000 as a result 
of the heavy artillery and other new military programs. 
In order to meet this requirement, the present machine 
tool production rate must be kept up or exceeded, W PB 
officials told the committee. The present estimate of 
shipments for the year is $485,000,000. 

A preliminary report of the Tools Division of WPB 
on a survey of idle Government-owned machine tools 
was made to the committee. To date, 1,935 war plants 
using machine tools, or about 60 per cent of the com- 
panies requested to reply, have reported 9,207 modern 
machine tools idle and available for transfer. This is 
less than one month’s shipments at the April rate of 
more than 10,000 units, valued at approximately $42,- 
000,000 in all. 


Production of Electric Fans. \WPB announces per- 
mission to produce 100,000 propeller-type electric fans, 
12 and 16 in. diam., after the assignment of production 
quotas to manufacturers able to make fans without in- 
terfering in any way with war production. The number 
of fans to be produced will be sufficient to meet only 
the most essential military, hospital, institutional and 
industrial needs, WPB states. None of the fans can 
be made available for home or office use. 

Controls over the production and delivery of fans 
designed for desk, pedestal, wall bracket, ceiling or 
portable window mounting, powered by a fractional 
horsepower motor drawing 200 watt or less, are estab- 
lished in Limitation Order L-176, as amended May 24, 
1944 most recently. 

Under the terms of the order, any manufacturer who 
wishes to participate in the fan production program will 
hle Form WPB-3700 with the WPB field office for the 
district in which the plant where the fans are to be made 
is situated. Quotas will be assigned so that total pro- 
duction will not exceed the approved program for 100,- 
000 electric fans, and so that production in any one plant 
will not interfere with war production in that plant or 
in any other plant situated in the same area. Manu- 
facturers who are unable to make fans in their own 
plants may apply to WPB (on Form WPB 3700) for 
permission to have another manufacturer make fans for 
their individual use. 

Permission to produce specified models and quantities 
of electric fans will be granted on WPB Form CMPL- 
150-b to manufacturers who are found to qualify. Each 
manufacturer permitted to make fans will be given two 
quotas, one for military and export requirements other 
than “special orders,” and another for other orders. 
“Special orders” are those placed by the Army, Navy, 
Maritime Commission, or War Shipping Administra- 
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tion for marine fans that conform to Navy or Maritime 
Commission specifications and are to be used on combat 
or marine vessels. No quota restrictions have been 
placed on production to fill such orders. 

All applications for the release of fans from manu- 
facturers’ stocks must be submitted directly to the manu- 
facturers, who in turn will forward the applications to 
the appropriate WPB offices for processing. Delivery 
of electric fans to meet hospital, institutional or essential 
industrial requirements is subject to approval of applica- 
tion on Form WPB-1319, to be filed with the nearest 
W PB field office. Applications (on Form WPB-1319) 
for the release of fans to fill military orders other than 
special orders and to meet export requirements are to 
be filed with War Production Board, Washington 25, 
D. C., for consideration. 

In the manufacture of electric fans, copper or copper 
base alloys may be used for current-carrying parts and 
motor bearings and also, as permitted by the copper 
order (M-9-c) for identification, instruction, and data 
plates on fans made to fill special orders. 


Radio and Radar. Table 9, the Radio and Radar 
Division table of General Scheduling Order M-293, has 
been amended to bring it into conformity with changes 
in scheduling procedures in the February 10 amendment 
to Order M-293, WPB has just announced. 

The revision of the table adds some electronic equip- 
ment items as “undesignated products.” Undesignated 
products are those for which a producer must submit his 
operational report only. Some of the products on the 
Radio and Radar Table have been retained under new 
product descriptions and classifications. A fourth 
column has been added in the amended Table 9 to 
specify the period for which a manufacturer’s shipping 
schedule is frozen. 

The principal changes in Table 9 are: Vacuum tube 
production machinery is added to the list as an X prod- 
uct, which requires that the manufacturer must submit 
an operational report and order board to WPB. A 
frozen period of three months on shipping schedules 
is listed. Industrial and mechanical instruments are 
listed in detail as undesignated products, with a four 
month frozen period for shipping schedules. Trans- 
formers, electronic vibropacks and vibrators, micro- 
phones and loud-speakers, and radio and radar switches 
are listed as undesignated products, with a two month 
frozen period. 

However, panel indicating instruments 
orders may be placed without prior approval from WPB 
on Form WPB-1682. There are two exceptions: (1) 
any order for 500 or more identical panel indicating in- 
struments, (2) an order for any type of panel instru- 
ment having a full scale deflection resulting from a 
current of 150 micro-amperes or less. These two excep- 
tions are treated as Y products and require WPB au- 
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thorization on Form WPB-1682. These instruments 
are no longer required to meet American War Stand- 
ards C 39.2 1943 in ranges and dimensions in order to 
have automatic approval without the filing of form 
W PB-1682. 

The amended Table 9 states that wherever the desig- 
nation “Y” on the table applies to purchase orders for 
more than a certain amount, or more than a certain 
number of units, no person shall avoid the provisions of 
the order by subdividing his purchase orders. 


Clarification of Preference Rating Order P-133. 
Because some persons, who are entitled to use the pri- 
orities assistance given by Preference Rating Order 
P-133 for electronic equipment maintenance, repair and 
operating supplies (MRO), have been applying the 
ratings for items which are capitalized repairs, capital 
equipment or capital replacements, WPB has issued 
a list of some products which are not MRO items under 
the order. 

The list is not all inclusive, but comprises only items 
about which questions have been raised. The items 
which are not MRO items under Order P-133, are: 
Recording or reproducing turntables ; amplifiers, micro- 
phones; speech input consoles; transmitters; relay 
racks or cabinets; jack panels; frequency monitors and 
antenna towers. 

Ratings assigned by Order P-133 must not be applied 
for the purchase of the products listed above, and any 
P-133 ratings which have been applied to purchase 
orders for those items have been improperly applied 
and should be cancelled at once. This does not mean, 
however, that necessary parts to maintain and repair 
those products may not be purchased with P-133 
ratings. 

Action was taken by W PB through issuance of Inter- 
pretation 1 to Preference Rating Order P-133. 


Radio Receiving Set Production Not Authorized. 
The Radio and Radar Division of WPB, to correct an 
erroneous report states that WPB has not authorized 
the production of any new radio receiving sets for 
civilians and there is no prospect of such an authoriza- 
tion this year. Production of radio receiving sets for 
civilians has been prohibited since April 1942. The 
military electronics equipment program for 1944 is ap- 
proximately 50 per cent above 1943 production so the 
prospect of resumption of civilian radio set production 
is remote, 

Assembly of a limited number of radio receiving sets 
by manufacturers for military users for morale purposes, 
such as overseas recreation centers and hospitals, has 
been authorized, the decision said, which may have 
given rise to reports of resumption of civilian produc- 
tion activities. 


Industrial Power Trucks. The War Production 
3oard has announced permission to produce a limited 
number of experimental models to industrial power 
truck manufacturers. 

This action, contained in Limitation Order L-112 
as amended June 2, 1944, was taken because of pro- 
visions in order L-112 which restricted the number of 
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types of industrial power trucks that each individual pro- 
ducer might make. Manufacturers producing this type 
of equipment had not been able to take advantage of 
general provisions permitting production of experi- 
mental models which are contained in Preference Rating 
Order P-43, as amended March 6, 1944. 

Production of trucks as a result of order L-112, in- 
creased to a point where the industry is now turning out 
many more per month than it did during a year prior to 
the war. Through making experimental models, manu- 
facturers will be able to get an idea of what facilities will 
be needed to meet future demands, and be able to plan 
for conversion of those facilities which will not be needed 
to other uses. Limitation Order L-112, as amended 
June 2, 1944, provides that a power truck manufacturer 
may produce experimental models in any design and 
structure, if he can do so without acquiring additional 
facilities which are capital additions. Furthermore, 
such a manufacturer may not produce more than the 
minimum number of models which are required to de- 
termine their suitability for commercial production, 
operation and application. Nor may he produce larger 
ones than are necessary to make such determination. 
In no case may the manufacturer produce more than 
two units of the same model and capacity industrial 
power trucks. Thus, industrial power truck manufac- 
turers, like other manufacturers, may not produce ex- 
perimental models if they know or have reason to believe 
that such action would divert any materials, manpower, 
technical skill, or other facilities needed by any person 
for (1) any defense order (as defined in Priorities 
Regulation No. 1) or (2) for any order rated AA-5 or 
higher, or (3) to fill any order specifically authorized 
by WPB. 


Manpower Control. The War Manpower Commis- 
sion has directed its regional directors to put into effect 
by July 1 a plan WMC thinks will aid war industries 
in which there is now a critical shortage of male labor. 
In substance, the plan is simply a nation-wide exten- 
sion of the program of so-called controlled referrals of 
workers which has been in effect in some of the most 
acute labor shortage areas. 

It has been announced by Paul V. McNutt, WMC 
chairman, that he has directed his regional directors 
to take the new steps by July 1. Yet, at the same time, 
he emphasized the fact that every WMC area in the 
country would have considerable latitude in determining 
the detailed application of its priority referral plan. 

He said further that priority referral is a program 
providing that employers, except those in agriculture, 
may hire male workers only from among those referred 
by WMC’s United States Employment Service or in 
accordance with arrangements approved by the USES. 
This action is taken so that workers may be referred to 
jobs in the order of relative importance to the war effort. 
He explained that the arrangements will include place- 
ments through union hiring halls, by colleges and uni- 
versities and other normal employment channels ap- 
proved by the various area organizations of WMC. 

The four steps which will be taken to carry out the 
priority referral plan are: (1) Establishment of a na- 
tion-wide system of priority referrals, after consultation 
with regional and area committees to the degree necessi- 
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tated by regional and national manpower demands, 
which provides that employers shall hire all male work- 
ers only from those referred by WMC’s United States 
Employment Service, or by approved arrangements. 
(2) Setting employment ceilings in the 184 areas of 
labor shortage as defined by WMC. The ceilings fix 
the total number of men who may be employed in speci- 
fied establishments. (3) Creation of manpower pri- 
orities committees in all of those areas, to decide which 
industries are entitled to priorities in referrals. (4) 
Intensification of the USES recruiting program. 


Basic Metals. The supply of and demand for basic 
metals for all essential military and civilian programs are 
more nearly in balance than at any time since Pear] 
Harbor according to S. W. Anderson, Program Vice 
Chairman of the War Production Board and Chairman 
of its Requirements Committee. Mr. Anderson cau 
tioned, however, that in some metal mill products the 
balance is precarious, because of manpower losses and 
expanding military needs for certain specialized items. 
This statement followed the Requirements Committees’ 
allotments of controlled material—aluminum, copper 
and steel—for the third quarter of 1944. 

In making third quarter allotments it was necessary 
to scale down the stated carbon steel requirements of the 
various military and civilian claimant agencies by less 
than one million tons, the committee chairman said. 
The military claimants—Army, Navy and Maritime 
Commission—received virtually 100 per cent of the 
steel needed, after inventory adjustments, to fulfill 
their programmed production for the third quarter. It 
was found necessary, however, to make some reduction 
in the total requests received from the civilian and ex- 
port claimants. The situation in flat rolled steel prod- 
ucts remains acute. 


Farm Machinery, Equipment and Repair Parts. 
The War Production Board has removed quota restric- 
tions on farm machinery, equipment and repair parts 
to permit their manufacture by small plants on an 
unlimited basis provided only surplus materials or ma- 
terials obtained with an AA-4 (lowest urgent rating ) 
preference rating are used. 

This relaxation applies only to plants which regu- 
larly employ not more than 100 workers and which 
are not located in the most critical labor areas or on 
the West Coast. To be eligible in these areas, plants can 
employ no more than 50 persons. 


Office of Civilian Requirements. The primary func- 
tion of the Office of Civilian Requirements according 
to William Y. Elliott, newly-appointed War Produc- 
tion Board Vice Chairman is to see that the essential 
civilian production that supports the war is kept going. 

Mr. Elliott revealed that the Office of Civilian Re- 
quirements has been given additional recognition as the 
claimant for the civilian economy with a voice in War 
Production Board policy making at the highest levels. 
To effectuate this, the following steps have been taken: 
(1) The Office of Civilian Requirements has been given 
membership on the top Production Executive Commit- 
tee. (2) It will also have membership on the staff 


112 


group set up under the Production Executive Commit- 
tee to advise Executive Vice Chairman C. E. Wilson, 
of WPB. This staff group is made up of representa- 
tives of the Armed Services, the War Manpower Com- 
mission, the Smaller War Plants Corporation and other 


agencies. 


production without 
products. 
plus War Property Board. 
bership on the Essential Activities Committee of the 
War Manpower Commission. 
cial representative serving as a full member on all 
\rea Production and 
Urgency Committees. 

\t the present time, Mr. 
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Its function is to plan military production 
cutbacks so as to permit orderly resumption of civilian 
interfering with maximum war 
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30 HP. FROM 57 LB. MOTOR 


ASIDE from the fact that 
the small power unit and 
the larger one, upon which 
the young woman is sitting, 
are both 30 hp. motors, there 
is little similarity apparent in 
these electrical designs. 

The large motor is a stand- 
ard production-line job suit- 
able for driving machine tools 
and other industrial ma- 
chinery. The small one is a 
“tailor-made” job, one of 
several General Electric is 
building to drive the propel- 
lers of small model planes to 
be operated and tested in 
large tunnels under condi- 
tions equivalent to those of 
actual flight. Through the 
use of small model planes 
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operated in wind tunnels, the 
preliminary designs of a new 
plane can be examined in 
miniature in the laboratory 
while the plane is still “on 
the drafting board” saving 
lives and the expense involved 
in full-scale actual flight 
testing. 

The small motor is only 
of 5 in. diam. and 13 in. long, 
and while its rated speed 1s 
6000 rpm., it can operate 
well in excess of 7000 rpm. 
It is water cooled and weighs 
only 57 lb. as compared to 
665 lb. for the larger, slower 
motor. Just another example 
of what specialized develop- 
ment work can bring to post- 
war availabilities. 
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devoting special attention to the question of providing 
radio tubes and batteries for radios on farms which are 
not tied into public power systems. 


Civilian Telephone Sets. The War Production 
Board has authorized the manufacture of 800,000 tele- 
phone sets annually for civilian use, after a complete 
shutdown since 1942. The instruments will be assigned 
by the Communications Division of the Office of War 
Utilities to those regions where the need is most urgent. 
The Pacific Coast area will probably be the first to 
benefit. 

The acquisition of adequate industrial property and 
facilities in Saint Paul, Minn., by the Western Electric 
Co., will enable that company to produce 80 per cent 
of the new sets. The determining factors in the de- 
cision to establish Western Electric’s new plant in Saint 
Paul were the availability of labor and favorable labor 
conditions. Production is scheduled to begin in Sep- 
tember with a force of 1500 workers. If additional 
orders for telephones are released by the War Produc- 
tion Board, the number of workers needed may reach 
2,000. It is expected that the delivery of new phone 
sets will begin in the late fall. 

Officials of the War Production Board explained that 
the authorized production will meet essential demand 
only partially. A backlog of 1,250,000 orders now 
exists, with new orders accumulating at the rate of ap- 
proximately 100,000 a month. 


Cadmium. A 30 day inventory of cadmium-containing 
items is now permitted the users of cadmium based on 
current rate of deliveries, WPB has announced in issu- 
ing an amendment to Order M-65. The amended order 
also provides that laboratory supply houses engaged 
in buying and selling cadmium to laboratories will be 
considered as “distributors.” 

Previously, manufacturers of cadmium-containing 
items were prohibited from accumulating any inventory 
and could manufacture and deliver permitted items only 
upon receipt of a certified order. Under the new pro- 
visions, a manufacturer may maintain a 30 day inven- 
tory, but may not deliver the cadmium-containing items 
until he is in possession of a certified order. 

Several uses of cadmium not previously covered by 
the order are permitted by the amendment. However, 
it is not expected that this change will increase the con- 
sumption of cadmium or cadmium products since all of 
these uses have been considered most essential and have 
been granted on appeals. 

It is the manufacturer of pigments and alloys, not 
the consumer or user, who must appeal to use cadmium 
for other than permitted uses. All appeals should be 
filed with the War Production Board Field Office as 
provided in paragraph (g) of the order. 


Fractional Horsepower Motors. Members of the 
War Production Board’s Fractional Horsepower Elec- 
tric Motor Industry Advisory Committee recently re- 
ported to WPB representatives that production pro- 
grams for fractional horsepower motors are being met 
at present. However, the committee pointed out that 
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additional motors probably will not be available for 
civilian use in view of the large military orders with 
which the industry is faced. 

The group recommended that the CMP allotment ap- 
plication procedure be simplified with respect to such 
critical common components as electric motors. The 
committee’s view is that since motor production is not 
actually limited by available materials supplies, the al- 
lotment application procedure serves no useful purpose. 
The group, however, favors continuation of CMP re- 
porting requirements and inventory restrictions which 
apply to component manufacturers. 

It was also pointed out by committee members that 
the supply situation with respect to standard ac. frac- 
tional horsepower motors is the most critical of all 
types of fractional motors. It was indicated that manu- 
facturers of standard ac. fractionals have large backlogs 
of orders. 

However, the committee recommended that use of the 
maintenance, repair and operating supplies (MRO) pro- 
cedure for the purchase of such motors and products 
which require motors in their manufacture be limited. A 
similar recommendation was made to WPB officials in 
connection with use of the MRO procedure for the 
purchase of single and polyphase 1 to 5 horsepower in- 
tegral electric motors by the Integral Horsepower Elec- 
tric Motor Manufacturers Industry Advisory Com- 
mittee for consideration. 

Also discussed at the meeting by WPB officials was 
proposed changes in rules governing the distribution 
of fractional horsepower motors for MRO purposes. 
The proposed change in rules which govern such sales 
would require that motors obtained on Form WPB-547 
(formerly PD-IX) be “tagged” or earmarked for MRO 
purposes, and such motors could then be sold only for 
MRO purposes. Furthermore, it is also proposed that 
no more than one fractional motor or generator may be 
hought by any one purchaser in any one month for 
MRO purposes. 


First Uniform Contract Termination Forms. The 
War Department has again cut through a morass of red 
tape by issuing the first standard contract termination 
forms in another effort to speed the submission of 
claims from war contractors whose contracts have been 
terminated. Army contractors can now set down on con- 
cise printed forms, all of the facts they wish to present 
in order to bring about a quick settlement of their ter- 
minated contracts with the War Department. 

The forms are published in three main divisions. 
The first, a settlement for large claims, consists of the 
contractor’s proposal for settlement and separate sup- 
porting schedules for listing termination costs and in- 
ventories. The second is a combination short form for 
claims amounting to no more than $10,000. Here the 
contractor’s proposal, costs and inventories may be listed 
on one form. For very small claims which come under 
$500 in value, a third and still shorter form is issued 
upon which the contractor can simply state his proposal 
for settlement. 

The new uniform termination forms now available to 
contractors through the Army procurement offices in 
different parts of the country, are designed, if used and 

(Continued on p. 208) 
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Automatic Test Stand Controls 





BY R. D. MAYSTEAD 


TEST EQUIPMENT ENGINEER 
MANUFACTURING DIV. 
AIRPLANE MFG. & SUPPLY CORP. 


UT OF our greatly expanding aircraft produc- 
tion many new problems have arisen. One of 
the important problems is the servicing of air- 

craft accessories for which the overhauling base must 
have modern and highly effective equipment. One very 
vital accessory is the propeller governor, which guaran- 
tees maintenance of constant engine speed and the 
feathering of blades in event of engine failure. Pro- 
peller governors are precision instruments, and must 
have periodic checking and overhauling. The equip- 
ment must closely duplicate conditions in flight. 

Over the period of the last several years, many new 
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types of propeller governors have been designed. Cur- 
tiss Electric governors have been improved and Ham- 
ilton Standard has gone into the double capacity, hydro- 
matic, accumulator and double acting types of governors, 
These new developments have made existing test equip- 
ment inadequate, resulting in a nation wide need for a 
universal propeller governor test stand. 

Early in 1943 the Manufacturing Division of Air- 
plane Manufacturing & Supply Corporation started 
working on their PA 850 Propeller Governor Test 
Stand. The basic idea behind this stand was the simu- 
lation of governor performance in flight. Pressure, 
temperature and viscosity should be similar to the op- 
erating conditions found in aircraft engines. Therefore 
one of the main objectives of this stand was to make 
operating conditions so close to those found in flight, 
that the propeller governor being tested would actually 
control the whole stand. This meant that the en- 
gine, propeller and affiliated parts had to be dupli- 
cated exactly in the test rig. Working in close coopera- 
tion with both Hamilton Standard and Curtiss Electric 
the engineering-design of the stand was initiated. 

To start with, the drive power was selected. After a 
general survey it was concluded that 5 hp. would be 
ample power to drive the governor itself, but that an 
additional motor should be used to supply oil pressure 
to the governor. The main driving unit selected was a 
variable speed unit, 5 hp. 1800 rpm. constant speed 
electric motor, and the speed unit consists of variable 
cone pulleys and belt. It has a speed range of 900-3600 
rpm. and a constant torque of approximately 14 ft.-Ib. 
over the full speed range. To drive the pumps a 3 hp. 
1200 rpm. constant speed motor was selected. This 
was provided with double extension shaft with pump 


UTOMATIC maintenance of test conditions is an im- 

portant feature of the PA-850 propeller-governor test 

stand. The wiring diagram covers the electrical features 
of the speed control for this urit. 
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Insure ‘“‘On-Speed”’ Checking 








performance checking of various 
mobile units for the Army and Navy 
has been a dominant feature of war 
product development work. Here is 
the story of one of those more difficult 
operation-checking jobs and of the 
automatically functioning electro-hy- 
draulic unit specially developed for it. 


-_ pene equipment for the 








brackets on each end. The high and low pressure 
pumps were integrated to supply oil pressure capacity 
to the hydraulic system. 

The next question was the method of speed control. 
Conventional method for this type of variable speed unit 
is the manual hand wheel. As workability, ease of 
handling and quickness had to be considered, the hand 
wheel method of speed changing could not be used. 
Electric remote control was decided upon. This re- 
placed the hand wheel with a gear box and an electric 
motor, controlled with two push buttons, one for in- 
creased speed, and one for decreased speed. The motor, 
through the gear box, operates the pulleys and thereby 
changes speed. This remote control motor was a uni- 
versal 110 volt single phase motor and the gear reduc- 
tion was 98-1. Since the main power supply used to 
operate the stand was a 230 volt 60 cycle 3-phase cur- 
rent there was incorporated within the propeller gov- 
ernor test stand, a series of transformers so that the 
different voltages could be made available. 

Now that manual control of the drive unit was accom- 
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plished, automatic control of the drive unit by the gov- 
ernor itself had to be worked out. To understand the 
problems involved, an insight into the basic principles 
of operation of the various governors must be under- 
stood thoroughly. 

Curtiss Electric Governors: Basically both the lubri- 
cated pad and proportional type governors are single 
pole, double throw switches operated automatically 
by the fly weights which are controlled by variations in 
engine speed. For electric energy to test the governor 
itself, 10 volts ac. is used. Therefore, since the governor 
is a Switch itself, this 10 volt circuit controls two relays 
handling 110 volt to the pilot motor thus creating an 
automatic control. To control coasting of the pilot 
motor, a solenoid brake through the relays was added. 
Since the pilot motor was too fast, and speed also 
changed so fast that the governor never had a chance 
to settle out at an “on speed” condition, an additional 
control in the form of a resistor was added, which will 
be more fully described as to performance characteristics 
in a subsequent paragraph. 

Hamilton Standard Propeller Governors with Con- 
trollable Governor. Underspeed—High pressure oil 
enters propeller line to decrease pitch. Overspeed—Oil 
drains from propeller line to increase pitch. On Speed— 
Pilot valve closes propeller line to maintain pitch. 

With Hydromatic Governor. Underspeed—Oil 
drains from propeller to decrease pitch. Overspeed— 
High pressure oil enters propeller to increase pitch. 


LIGHT conditions are readily duplicated on this air- 

craft propeller governor test machine. A—Note com- 
pact, convenient arrangement of control panel as well as 
inclined position. The unit is fully portable and provides 
safe toe room for operator convenience. B—Here are the 
elements of control and indication. Hydraulic pressures 
and electric conditions are irstantly and accurately deter- 

B mined or sct. 








On Speed—Pilot valve closes propeller line to maintain 
pitch. Feathering—Oil from auxiliary source direct to 
propeller system. 

With Accumulator Type Governor. 
matic governor incorporating an accumulator. 
normal propeller operation, the accumulator becomes 
charged. During periods when no oil is available, the 
previously stored oil is forced into the propeller system. 

With Double Acting Governor. Underspeed—In- 
board side of propeller piston drains. High pressure 
oil to outboard side to decrease pitch. Overspeed—Out- 
board side of propeller piston drains. High pressure oil 
to inboard side to decrease pitch. On Speed—Pilot 
valve closes propeller line to maintain pitch. Feather- 
ing—Oil from auxiliary source direct to propeller. 

After studying these governors and their character- 
istics, as above reviewed, it was noticed that the big 
problem was to convert the hydraulic forces of these 
governors through a control mechanism so that the 
governor might control the driving unit. At first, 
disregarding the double acting governor and the con- 


The hydro- 
During 


trollable governor, a pressure switch was put into the 
output line of the propeller governor. This operation 
proved far too fast to allow the governor to ever settle 
out at an “on speed” condition. Then it became clear 
that the propeller itself would have to be duplicated. The 
operation of the propeller is basically the operation of a 
hydraulic cylinder. The first attempt to use a hydraulic 
cylinder in the stand was to mount two small aircraft 
actuating cylinders opposite each other, with their pis- 
ton rods secured together making a double acting cylin- 
der and piston. Into one cylinder, governor oil passed. 
Into the other, a line out of our low pressure pump 
duplicated engine oil pressure. 

The next problem was the electrical control of the 
pilot motor. To translate the hydraulic changes to 
electrical energy a plate (on 
mounted the increase and decrease contact points) was 
made to travel transversely on tracks, forward or re- 
versed in direct relation to the speed change of the 
This was accomplished by mounting a 


movable which was 


driving unit. 
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SPOT WELDING BY OVERHEAD TROLLEY 





UTTING the number of opera- 
tions in hal and reducing the 
time required to make the assembly 
by more than 50 per cent, this porta- 
ble spotwelder (A) tackwelds bomb 
bay door assemblies, at the Glenn L. 
Martin Company plant. 

The unit consists of a spotweld 
machine and transformer counter- 
balanced on a small beam pivoting 
from a overhead trolley traveling 
along a 50 ft. I beam. The trolley 
is driven by a sprocket and chain 
powered by a % hp. electric motor. 
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A 200 kva. machine with a welding 
capacity of two thicknesses of 0.040 
aluminum is used and the arrange- 
ment permits it to operate over a 
large floor area, with spacers being 
provided on the I beam to support 
the drive chain when the apparatus 
moves from the end of the beam. 
Under this procedure the skin, 
frames and stiffeners for the doors 
are all cleaned for spotwelding and 
assembled in a fixture. They are 
then tackwelded together with the 
portable spotwelder and the entire 


assembly is carried to a floor type 
spotwelder for completion of the 
welding operation. 

3efore the introduction of this 
portable spotwelder, it was necessary 
to first assemble the parts in a drill 
fixture where holes were drilled for 
skin clamps; then disassemble, clean 
and burr them for spotwelding ; put 
them together, fasten them with the 
skin clamps and drive rivets in the 
holes from which they were taken. 
(B) Tackwelding bomb bay door 
assemblies on the production line. 
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How Motors And Controls 
Can Be Further Improved 


OSTWAR development raises the question of 

what product development engineers will require 

from the suppliers of motors and controls that 
electrical. drives may be further improved. Future re- 
quirements need not be much different from those of 
the past; but there has been so much talk of many 
developments that the time may be about ripe for ac- 
tion. The groundwork must be completed soon if these 
improved electrical components are to be integrated 
within postwar machinery, much of which is already 
well along in the development stage. 

Our first consideration should be the fractional 
horsepower motors. TJhiese are extensively 
in heavy duty machines for lubricating and coolant 
pumps, feeds, loading devices and auxiliary drives of 
all kinds. This is not a new trend, but it may be said 
that few fractional horsepower motor builders have 
adequately prepared for this market. Machine develop- 
ment engineers are thinking in terms of main electric 
drives plus fractional horsepower auxiliaries. Since 
these machines are not appliances where the cost of 
the motor is a large part of the cost of the product, 
there is no need to squeeze down to the last nickel. 
With this in mind here are six points to consider: 

Standardize on motor dimensions. Do it now! 

Provide bearings that will carry thrust loads and will 

operate in all positions. 

Dual voltage 50-60 cycle polyphase windings should 

be standard for heavy duty machines. 

Motors should be totally enclosed, non-ventilated. 


used 








INCE neither products nor compo- 
S nents have reached either ulti- 
mate or perfect forms, opportunities 
for improvement are always worth 
considering. Here is a viewpoint by 
a consulting engineer whose back- 
ground includes concentrated experi- 
ence both with suppliers of motors and 
controls and with manufacturers of 
such heavy duty products as machine 
tools and processing equipment. Not 
all such suggestions are very readily 
brought to accomplishment for both 
technical and commercial reasons but 
often they point toward the trend and 

the more ultimate availability. 
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BY R. S. ELBERTY 
CONSULTING ENGINEER 


‘rames should be heavy and a more generous use of 
copper and iron would be welcome. 

Slotted feet for motors used on belt drives save a 
motor plate, which is a high percentage item of 
expense on fractional horsepower drives. 

In general, integral horsepower motors have been 
improved so rapidly as to keep ahead of actual require- 
ments, but there are still some points to be kept in mind: 

Tighten up on tolerances all around, less runout, bet- 
ter balance, closer dimensions between bottom of 
feet and shaft. Suggested tolerances for machine 
tool applications are: 

Feet. Flat and parallel + 0.0015 in. 

Shaft. Parallel and feet 0.001 in. per 6 in. length. 
Runout 0.001 in. 

Flange. Out of round 0.002 in. 
0.001 in. 

After seeing the latest, we still ask for improved ap- 
pearance. 

Reduce cost on totally enclosed types. 

Conduit box troubles seem to be always with us. 
Where the size of the motor permits, perhaps the 
best place for this is between the motor feet and 
within the lines of the motor. Here, the motor 
designer will always be in the middle, electricians 
will want a large box, machine designers want 


Out of square 
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A controller should operate exactly the same every 
time. Faltering or inaccurate operation may seri- 
ously damage a machine, operator, or work in 
process. 

“One Million Operations” 
Even on semi-automatic machine tools, 20,000 to 
30,000 pieces a day is a common rate of produc- 
tion. Electrical control for these machines should 
stand 10 to 20 million reliable operations. This is 
not so hard, remember that machine tools having 
more complex mechanisms stand this type service. 

We need more and better control accessories. It is 
getting so that machine tool push button stations 
are becoming so large as to almost insure that 
mistakes will be made. Rather than to reduce the 
size of the components, it might be better to com- 
bine functions in the same button such as _ the 


it small. But, in the machinery business, the 
designers usually buy the motors. 
Standardization of motor sizes, both ac. and dc., 
should be extended. 
Accelerate progress of standards on flange mountings. 
Taken as a whole, the motor situation is pretty good 
and machine designers can usually find something close 
to their requirements. The development of electrical 
control started much later, and it is in this field that the 
developer of postwar machinery finds most of his elec- 
trical troubles. In the first place, controls are not as 
reliable as motors, there are more parts to fail. On 
machine tools, most electrical complaints are caused by 
some trouble with the controller. Because control 
equipment is not completely reliable, it must be mounted 
so that it can be conveniently serviced, and the insistent 
demand for this feature on machine tools is a reflection 


means nothing today, 





on the electric controller industry. Here are a few 
suggestions for controllers: 


Standard starters and controllers should have stand- 


ardized physical dimensions. 


Standard controllers should have standardized wir- 


“‘pull-start”—“push-stop” single button station. 


Special controllers have a relatively high cost. Many 


ing connections and terminal markings. 


machine tool builders have learned that they can 
assemble their 
parts, get a better job, get it quicker, and make 


own controllers from standard 


(Continued on p. 202) 








1200 WATT RADIO TELEGRAPH TRANSMITTER 


EVELOPMENT of this radio 
telegraph transmitter (A) by 

the Transmitter Equipment Manu- 
facturing Company was _ brought 
about by the need for a unit in which 
band changing could be accomplished 
by the turning of a minimum num- 
ber of switches. One master switch 
controls the various relays and mo- 
tors doing the actual work of band 
changing automatically. The trans- 
mitter has power output capabilities 
in excess of 1000 watt obtained from 
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four stages: Pierce oscillator, pre- 
turned buffer, I. P. A. and final 
amplifier, the last stage employing 
two 833A’s in push-pull. This out- 
put may be fed directly into an un- 
tuned transmission line having a 
surge impedance between 400 and 
600 ohm. With the use of an an- 
tenna unit, however, a quarter wave 
Marconi worked against ground may 
be employed. 

Illustration (B) shows interior 
view. There are three decks to the 
unit, one of which is removable. 
The bottom houses the high voltage 
supply filament, plate contactor, final 
amplifier overload relay, I. P. A. and 
final amplifier filament adjustable 
transformer. The panel and chassis 
directly above contain the I. P. A., 
oscillator and buffer plate supply, 
individual I. P. A. and final amplifier 
bias supplies, and a supply to acti- 
vate the band-changing relay and 
remote control relays. The top 
deck is vertically divided into two 
equal parts. 

The first part at the left con- 
tains the complete exciter unit, 
which is mounted on a hinged panel 
that may be lowered for insertion of 
coils and for inspection. The right 
portion of the deck houses six com- 


plete final amplifier tank circuits, 
frequency change mechanisms, mo- 
tor, as well as the final amplifier 
tubes which are mounted on the back 
plate of the exciter housing. Sur- 
rounding the band switch, in a cir- 
cle, are these six tank circuits con- 
sisting of individual coil and con- 
denser combinations. Directly above 
this compartment, there is a meter 
panel containing all meters for meas- 
uring voltage and current ratings in 
the various circuits. 


B 
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Aircraft Performance Improved 
By Power Source Modifiers 


FFORTS to provide ample power tor larger and 

larger aircraft have carried the engineer-designer 

through successive steps from the early automo- 
stive-tvpe 6-volt system.* In conjunction with the 
latest ac. developments, the need for light weight trans- 
formers and associated rectifiers has brought forward 
a number of new products which alter the character- 
istics of the originally-produced power to suit it for the 
requirements of equipment and components within the 
plane. In an ac, system, some of the powered equip- 
ment is used directly, while another portion depends for 
its power either upon transformers alone or upon rec- 
tifiers with or without transformers. 

Some systems consist of alternator, transformer, and 
wrectifier, all designed and then built to operate in 
conjunction with each other. One of these units, a 400- 
cycle 3-phase transformer with 250-volt primary and 
28-volt secondary, uses low-loss silicon-steel for a core 
structure to obtain minimum weight, good efficiency 
and high permeability. The steel, which operates under 
conditions of high magnetic induction, is insulated with 
a silicate glass and processed under a rigidly controlled 
technique of heat treatment and crystal orientation. It 

* See “Why Tomorrow's Planes Will Have Ac. Electrical 
*. July 1943. 


Systems’ 


GIZE calls the turns in aircraft transformers just 

as it does in other flying components. Only 
five inches high and weighing 25 lb., unit (A) com- 
pares in its 35 kva. output with a 680 Ib. stan dard type 
rated at 37.5 kva 
systems on the newer and larger craft. Dual 26 and 


It forms a part of the ac. power 


115 volt outputs from (B) are used to vitalize gvro- 


horizors and directional gyros 
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EGARDLESS of the voltage or 

frequency at which aircraft gen- 
erators deliver their rated output, 
there are electrical accessories which 
for reasons of performance, weight, 
control or reliability require energy 
supplies with different characteristics. 
That modification of supply is thus an 
important function for the engineer- 
designer. There are devices to pro- 
vide ac. where only dc. is generated, 
to offer dc. from ac. supplies, to raise 
or lower or maintain voltages, to re- 
move noise frequency factors from 
supply lines and to generally increase 
the fighting potential of a plane 

through electrical ways. 








gives a maximum flux—some 40 per cent more than 
the best transformer steel with a remarkably small ex- 
ternal magnetizing force. Total loss including copper 
is low, and losses are well balanced. 

The unit has a great short-time overload capacity, 
low impedance, and voltage regulation of 12 per cent 
with flux density of 16,150 lines per sq. cm. Core 
losses are 320 watt at 350 cycle per sec. Rated at 33.7 
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kva., the transformer has an efficiency of 95 per cent at 
full load. As frequency increases, core losses decrease. 
At a frequency 25 per cent higher, with flux density 
approximating 12,800 lines per sq. cm., core loss drops 
almost 40 per cent due to machined butt joints. 

Windings are designed to keep copper losses at a 
minimum. Rectangular wire is used in the primary, 
while thin, wide, flat, copper strips form the secondary. 
Radiating area is thus made large and since there is a 
certain amount of skin effect in the conductor, this de- 
sign keeps copper losses down. Surface area of the 
conductor is almost 6 sq. in. per in. length as contrasted 
with 1 sq. in. for square wire. With current density 
of 6600 amp. per sq. in. in the primary and about & 
per cent less in the secondary, copper losses at 75 deg. 
C are only 620 and 610 watt respectively. 

Winding is separated from the core by heat-resistant, 
glass-cloth-base, laminated plastic. Ventilating ducts 
in the winding are formed by sticks made from the same 
material. Frame has four corner supports of welded, 
high-strength aluminum alloy. Supports and core are 
clamped together with steel tape in such a way that 
vibration stresses are taken by the supports rather than 
by the entire structure. Construction also contributes 
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to lightness of weight. Secondary winding, carrying 
approximately 375 amp., is spirally wound and has ac. 

Another of these combination units provides standby 
de. power in ac. powered planes. The transformer has 
a saturable-core winding and works in conjunction with 
a dry-plate selenium rectifier and an automatic regu- 
lator by which combination a constant 30-volt dc. is 
held within close limits throughout a wide range of ac. 
voltages and frequencies. 

One of the offerings in a complete line of 400-cycle 
aircraft devices is a 35-kva. transformer rated at 
250/30 volt and weighing only 25 Ib. This compares 
with an ordinary single-phase 37.5 kya. unit weighing 
680 Ib. Air-cooled, the unit uses Class B insulation and 
would be capable of even lighter construction where 
higher losses than it exhibits might be permissible. 

In a 7.5 kva. size, a 3-phase 208-190/21-26-5-volt 
transformer weighs only 9% lb. Cooling is by forced 
air, and a regulating winding serves to maintain con- 
stant secondary voltage over a 30-per-cent range. 
Added control equipment compensates for voltage drop 
in associated rectifier, transformer and supply circuits. 
Core is of new, thin-gage steel with special character- 
istics to provide low loss and light weight at operating 
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frequencies. In the forming of this 3-phase core, two 
small cores are wound first. Then, a third core is 
wound around these two—resulting in a construction 
with two windows and three legs for the 3-phase 
windings. 

In autotransformer types, self-cooled 400-cycle units 
for 5 kva., 120/30-volt, weigh 8 Ib.; for 1 kva., 2% Ib. 
Both are capable of operation at 200 deg. C tempera- 
ture rise. A 1500 watt, 180/110-volt autotransformer 
for use with air blast weighs slightly less than a pound. 


FOR ELECTRONIC DEVICES 


ANY aircraft transformers are required and of- 

fered for integration within aircraft radio re- 
ceivers and transmitters as well as power amplifiers. 
Here, extreme compactness must be combined with 
positive protection from humidity, with efficiency, and 
maximum dependability. These units must serve re- 
liably in the severe temperature and humidity of the 
tropics, the large and rapid temperature changes en- 
countered in flight and the extremely low temperatures 
of the arctic regions. 

Typically available styles include input transformers, 
in containers 7% in. diam. by 1% in. high, with primaries 
and secondaries suitable for use in conjunction with 
various types of tubes, and frequency response plus or 
minus 2 db. from 30 to 15,000 cycle per sec. Output 
transformers are offered in the same size container or, 
in the larger sized 50-watt units, in a rectangular case 
1% by 11% 6 by 234 in. Reactors are available in both 
the previous container sizes as well as an intermediate 
cylindrical can 1% in. diam. by 2 in. They range from 
100 henry at 3 milliamp. to 3 henry at 140 milliamp. 

Special units for powering gyro horizons and direc- 
tional gyros are in the form of 2- to 3--phase trans- 
formers. One in particular measures 25g by 2% by 
234 in. and wiil operate one or any combination of two 
of these flight control instruments—bringing them up 
to full speed in approximately 114 minutes at 25 deg. 
C. Weight is 13.6 0z. The 400-cycle 3-phase output 
is produced in dual 26 and 115 volt. With suitable 
ventilation, operation is efficient at any altitude, and 
other AAF requirements are met. 

Among the units combining transformers and _ rec- 


B 


timers jor the modification of ac. aircraft supply sys- 
tems is a rectifier incorporating a newly developed 
selenium plate. Having a 28-volt rms. rating, the plate 
weighs 114 oz. bare and 134 oz. when equipped with 
necessary hardware, including fuse. Arranged in a 
3-phase bridge circuit, a plate of this type accounts for 
12.5 of the 200 amp. current output at 30 volt de. with 
350 cu. ft. of air. per min. Since rectification takes 
place in the barrier layer, that part of this plate has 
been strengthened in the reverse direction with mini- 
mum adverse change in the forward direction over pre- 
vious types. Of the six arms within the 3-phase bridge 
circuit, only two functions during each 1% cycle while the 
remaining four are blocking. Plates, to the total of 16 
in each arm of the bridge circuit, are placed in parallet 
to achieve the total de. output. 

Thus, 96 plates are assembled into 3 stacks intercon- 
nected with suitable bus structure and housed in a 
lightweight case built to aircraft specification. For- 
ward loss is in the neighborhood of 2.3 to 2.7 volt at 
200 amp. and changes somewhat with the service time 
of the rectifier. 

Continuous operation for a period of 500 hr. may 
bring a net result of 5 per cent drop in dc. output for 
a continuous ac. input. Idleness does not cause an 
increase in voltage drop, although momentary deform- 
ing may result after long idleness. Reverse current 
leakage depends to some extent on operating tempera- 
ture but largely on length of service. Under all tem- 
perature conditions, current leakage decreases with the 
life of the rectifier. Starting at approximately 2.4 amp. 
for the 200-amp. unit, 500 hr. continuous operation 
brings a reduction to 1.6. Ambient temperature rating 
ranges from 50 to minus 70 deg. C and a 50-per-cent 
current overload can be withstood for 10 hr. 

Although rectifier efficiency decreases steadily as the 
temperature goes down, efficiency increases with the 
reduction of cooling air as a result of higher internal 


AKING many forms, noise suppressing filters for 
aircraft involve many types of circuits for -specific 
problems of cleaning up operation of radio and other 
electronic apparatus. Standard filter (A) typifies many 
units specifiable on the basis of current-voltage factors. 
This was originally designed for gun-turret use. Model 
for direct mounting (B) on inverter involves more 
complicated network of choke and capacitors with direct 
integration of all leads and an AN connector for wiring. A 
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temperature. These effects tend to balance each other 
and maintain net efficiency at a point governed by per- 
centage of loading. At the same time, combined eft- 
ciency of the rectifier and associated transformer re- 
mains practically constant for volumes of cooling air 
ranging trom 750 to 1300 cu. ft. per min. Declining 
efficiency of the transformer is offset by increasing efh 
ciency of the rectifier with temperature rise. Thus, a 
minimum volume of air should be supplied to keep both 


components within their safe temperature limits. 


previously described but also in conventional and much 
more common de. plants. Regulation of voltage is of 
utmost importance in multi-engine aircraft where it is 
desirable to balance the electrical output of generators 
and also balance the power requirements for generation 
among the several engines. Most common among gen- 
erator voltage regulators is perhaps the carbon pile type 
which is currently offered in several styles. As gen- 
erator speeds and loads change under varying condi- 
tions, output voltages vary and the carbon pile unit 








Voltage regulators serve 


only in coordination with the ac. 


aircraft 
modifying systems 


purposes not 


brings them back to a preset normal. 
Actually the effectiveness of the generator system 











ASICALLY, the electron mi- 
croscope illustrated (A) of the 
Radio Corporation of America is an 
improved model of the instrument 
which was introduced to the scien- 


tific world several years ago* and 
which has since found important use 
In wartime research and production. 

Construction features of this unit 
are partially indicated (C). The 
heart of the unit is the stainless steel 
column (center) at the top of which 
is the electron gun. The diffraction 
camera unit is contained within this 
At the bot- 
tom of the column, just above the 
control panel, is the viewing cham- 
her which has three windows so that 


column, near the base. 


* An award winner in the Seventh An 
nual ELvectrricAL MANUFACTURING Prod- 
uct Design Contest, October 1941. 
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ELECTRON MICROSCOPES BECOME MORE EFFECTIVE 





several people can observe the image 
looking 


without the necessity of 
through port-holes as in the previ- 
ous design. Below the panel is the 
il diffusion pump which creates a 
vacuum in the microscope column 
equal to the vacuum in a high-power 
radio tube. In the cabinet (rear ) 
is the 50,000 volt power supply and 
the electrical control circuit. The 
power supply uses 25 electron tubes 
as compared to 51 used in the ear- 
lier model. 

Direct 
can be varied in 40 steps from 100 
to 20,000 times. With it the naked 
details as small as a 
quarter of a millionth of an inch. 
It is possible to make electron micro- 
graphs and electron diffraction pat- 
terns of the same specimen in a 


magnification of the unit 


eve can see 


matter of minutes. 

For use in hospitals, schools and 
smalier laboratories RCA has de- 
electron 
This unit requires 
no more energy than an ordinary 


veloped a new desk-size 


microscope (B). 


electric light socket can supply, yet 
it magnifies minute particles 5000 
times with such detail that additional 
useful magnification can be obtained 





photographically to 100,000 diam. 

This console model employs the 
does the 
is built 
to the same quality standards and 


type of circuit as 
universal model (A and C), 


samme 


provides performance of the same 
order as the larger unit but it does 
not have a diffraction unit and has 
only two magnification steps (500 X 
and 5000 X). 


system is mounted horizontally and 


The electron optical 


the image appears directly on the 
screen at eye level. The whole equip- 
ment, including oil and mechanical 
pumps and power supply, is mounted 
in the desk-type console. Access to 
the pumps and power supply is from 
the back. Specimens are inserted 
through a door in the top of the 
column. Photographs are taken by 
inserting a slide in the door below. 
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irs PHILLIPS 


| Manufacturers in every industry 

| can tell you that switching to 
Phillips Recessed Head Screws acts 
like a tonic to assembly lines. 

To start with, you get faster — 
much faster — screw driving. Com- 
parisons made in scores of plants 
prove that Phillips Screws step up 
fastening speed as much as 50%. 

Next, Phillips Recessed Head 
Screws save precious man hours. 
The scientifically Engineered 
Recess utilizes the worker’s full 
turning power and skill. Time and 
muscle are not wasted on wobbly 
starts, slantwise drives and danger- 
ous driver skids— nor on correct- 
ing sloppy work. 
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WOOD SCREWS MACHINE SCREWS 


Finally, with all this increased 
speed, you get vastly better work- 
manship. Phillips Recessed Head 
Screws make driving so simple, so 
steady that the most inexperienced 
operator soon becomes master of 
the trickiest fastening jobs! 

If these are the kind of results 
you'd like, but aren’t getting from 
slotted and other type screws, you 
owe it to yourself and to your 
workers to switch to Phillips — the 
screws with the Scientifically Engi- 
neered Recess. They cost less to use 
... because they help you produce 
much more. Any one of the 23 
manufacturers below will enable 
you to prove it in your own plant. 


ee PHILLIPS “<c:/SCREWS | 


SELF-TAPPING SCREWS STOVE BOLTS 


ty, THE SCREWS 
WITH THE ENGINEERED RECESS 
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IDENTIFY tT! 


= voltage booster, or starting vibrator, uses the 

principles of the vibrating reed to expedite the 

starting of aircraft engines under conditions of severe 

cold and slow turnover speed which are often related to 

winter operation. Low voltage output from this device 

goes to a suitable winding on the magneto for trans- 
formation to high voltage 


leans heavily on the design of the voltage regulator. 
Attainment of the best weight-power ratio depended at 
one time on contact type regulators with their necessary 
restrictions to a relatively small field current of pet 
haps 1.5 amp. 

However, increasing of the generator excitation 
current and design of a magnetic circuit with higher 
densities required a regulator which did not depend 
upon either vibrating or multiple stop contacts. Another 
factor to discourage the use of such contacts has been 
the need for a minimizing of radio interference. 

In essence the carbon pile regulator is a rheostat with 
a. solenoid coil connected through it between the gen 
erator positive and negative terminals or the generator 
positive terminal and ground. The carbon stack, or 
regulating resistance, is electrically in series with the 
generator field circuit. When the generator voltage 
rises above the preset maximum, current in the solenoid 
coil increases. This increases pull on the armature, re 
lieves pressure on the carbon stack and allows the 
wafers to separate, increasing their electrical resistance. 

Result of this is a decreasing generator field current 
and, therefore, output voltage. \When generator voltage 
falls below the preset minimum, current in the solenoid 


B 


is decreased so that its pull on the armature is weakened 
allowing springs to again compress the carbon pile. 
Reduced resistance in this circuit then increases the 
generator field current and output voltage. 

One of the present offerings contains two coils—a 
voltage or regulating coil and an equalizing coil. The 
first has a resistance of approximately 20 ohm and is 
connected at one end to the insulated side of the elec- 
trical circuit and at the other to the variable resistance. 
The equalizing coil has a resistance of 0.36 to 0.44 ohm 
and is connected at one end to the calibrated generator 
ground lead in the generator. The other end goes to 
the equalizer bus (multi generator installations). The 
core is adjustable and has a locking arrangement. Ad- 
justments are made by means of a screwdriver slot and 
threads in which the core turns to change pressure. The 
armature assembly consists of two elements—the arma- 
ture proper with five 6-fingered springs and the contact 
assembly which is insulated from the remainder of the 
armature assembly. The contact assembly carries a 
graphite disc which makes contact with one end of the 
carbon pile and which is connected through the installa- 
tion wiring to the generator terminal of the relay and 
thus adaptable to use. 

\ special-alloy compensating ring is provided under 
the armature springs so that heat changes will provide 
temperature compensation by distortion and conse 
air gap. Assembly of the 


quent change in the solenoid 
carbon pile is within a heat radiating housing. It in 
cludes an adjusting screw, also with its locking ar 
rangement. Mounted on the regulator base is a variable 


resistance—with approxinately 12 ohm—connected to 


the regulating coil in the solenoid and connected at the 
other end to a fixed resistance of approximately 30 ohm. 
(he other end of this fixed resistor is connected to a 
eround terminal in the regulator base. 

carbon stack is 


Mechanical pressure on the 


D" FERENCES between motor generator (A) and 

inverter (B) are more evolutionary than functional, 
both being in the business of trading dc. power for ac. 
In (A) the dc. armature at the left operates as a motor 
drive for the ac. rotor, right. Variations in voltage and 
load are compensated by a carbon pile regulator and 
rectifier combination in the control box below. Battery 
voltage across the armature and shunt field of (B) rotates 
the armature and induces ac. voltages in both inner wind- 
ings of the stator. High frequency ripples must be ironed 

out by the use of capacitors to ground 
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WE'VE BEEN ASKED 






THIS ABOUT MAGNESIUM: 


Can you form 
magnesium sheet? 


Dowmetal Magnesium Alloys readily lend themselves to 
forming, bending and drawing operations. Wherever these 
fabrication techniques are used, in any field of manufac- 
ture where the high strength-weight ratio of the metal is a 
prime consideration, magnesium is peculiarly valuable. 


Not only does it have excellent strength and elastic 
energy absorption qualities, but it is the lightest of all 
structural metals. 


Dowmetal sheet can ordinarily be formed with the same 
equipment used for other metals, or with only minor die 
modifications. Hot forming is generally preferred in working 


‘ ‘ ‘ “ Dow jis currently producing 
Dowmetal as it permits deep draws in a single operation for Bell Aircraft Corporation 
— J " . this weitght-saving aircraf 

and eliminates the need of intermediate annealing; too, no pedal-well 


allowance for springback is necessary. Cold forming is used 
for shallow draws and bends of reasonably generous radii. 












Those who have seen the broad scope of the research and quantity-production 
facilities at the Dow shops and foundry in Bay City, Michigan, know of the 
progress that has been made in the various methods of Dowmetal fabrication: 
in sand, permanent mold and die casting; extrusion; forging; sheet, plate and 
strip; in riveting and welding. In answering inquiries, Dow, as the pioneer 
and major producer of magnesium, offers the knowledge accumulated during 
28 years of intensive research. 
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t>—— MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY 
eR MIDLAND, MICHIGAN 
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maintained by tension of the miultiple-leaf spring 
on the armature. Magnetic attraction of the solenoid- 
regulating-coil works in opposition to this spring. Spe- 
cial construction of the armature springs accounts for 
the difference in pull on the armature caused by the 
air gap decreasing as the armature moves toward core. 
This feature obviates the likelihood of hunting or vibra- 
tion of the armature. Special design of the face of the 
ring on which the end of the spring fingers rest works 
to increase spring tension as magnetic pull increases. 
The ring face slopes inward and the spring fingers flex 
at their ends along this sloping surface, thus shortening 
their effective length. 

Connected at one end to the grounded side of the 
system, the equalizing coil takes voltage in proportion 
to the difference in voltage drop in the various gen- 
erator-to-ground wires. Thus when one generator in 
a parallel system has a voltage output higher than the 
others, the increased voltage drop in its calibrated 
ground lead acts through the equalizing coil of the regu- 
lator to increase voltage on the low generators and re- 
duce voltage on the high one. 

Another unit of essentially similar construction comes 
in a number of types of various specification points with 
facilities for piugging into a standard regulator subbase. 
This one weighs 2.6 Ib. and is arranged to be impervious 
to air-borne foreign matter to which it would be ex- 
posed under blast cooling. It can be used in conjunc- 
tion with any 30 volt generator requiring a resistance 
range of 0.7 to 55 ohm and whose maximum regulator 
wattage does not exceed 76 continuously. This can be 
raised to 100 with blast cooling. Vibration has no 
operational effect on this unit, but severe shock should 
be avoided since carbon discs may be fractured. It 
can be mounted in any position although it is preferable 
to keep the axis horizontal. Variation in voltage regu- 
lation will not exceed 0.2 volt regardless of position. In 


ps ERTER points of specification still tend to fall 

among those functions whose details are still secret 
Dynamotor generator type (A) produces 26 and 115 volt 
at 400 cycle, single and 3-phase, from 24-volt dc. input of 
52 amp. Midget motor-generator (B) is part of a secret 
gun-control device. It converts 3-phase, 110-volt, 240- 
cycle ac. to §0-volt dc. at 15 amp., gurning at a speed of 

A 13,000 rpm. 
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this type, initial setting is planned to be made by fac- 
tory or repair depot and final adjustment within the 
specific aircraft is made by an integral rheostat which 
compensates for variation of regulator coil circuits. 

Capable of dissipating 300- to 400-per-cent more 
power than previous designs, a newly developed car- 
bon pile regulator occupies 8-per-cent less cu. volume 
and weighs only 6-per-cent mores With an air flow 
through the fins of approximately 25 cu. ft. per min., 
this unit handles 100 watt in the pile. Without air 
blast, capacity is 50 to 75 watt. Availabilities include 
resistance range of the order of 20 to 1, with a total 
range of maximum values from less than 1 ohm to 
about 100 ohm. Methods of use include a number of 
possibilities. In one arrangement, the carbon pile is in 
one side of the line, and the regulator operates to vary 
this resistance automatically and produce constant volt- 
age across the load. Another way, the voltage regulator 
varies the field excitation of an inverter, alternator, or 
dynamotor to achieve constant output voltage. Where 
the machine is delivering ac., a rectifier can be used 
to supply the regulator solenoid circuit. 


REGULATION BY EQUALIZING 


ART OF the regulation involved in the generator 

system is that involved in the calibration of grounds. 
An offering of one of the manufacturers is a series of 
generator-equalizing resistors which serve in conjunc- 
tion with 50-, 100-, and 200-amp. generators as installed 
in parallel. The 200-amp. unit has all contact points 
bolted and silver soldered to combine positive contact 
with sturdy construction for vibration conditions. 

Nickel-chromium-alloy resistance material makes it 
possible to withstand a temperature of 1500 deg. F with 
a minimum variation from nominal resistance. Resist- 
ance is 0.0022 to 0.0027 ohm at 200 amp. Weight is 
0.625 Ib. Tests run with the resistor placed edge- 
parallel to a horizontal plane and in still air with a 50 
deg. F ambient temperature, show a hot spot tempera- 
ture in 15 mim. of 700 deg. F at 200 amp., and 260 
deg. F at 100 amp. In the 100-amp. unit, stainless 


Continued on p 170 
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PROMPT DELIVERY 








.-- Without 
sacrifice of 


QUALITY 


. is the result of incorporating into the SECO production 


a 


system the high efficiency and ease of control inherent in 
every POWERSTAT variable voltage transformer. 


Whether your voltage control application requires a standard 
or a specially designed POWERSTAT, there is a minimum interval 





of time between the receipt of the purchase order and the 
delivery date. 


Consult SECO engineers for equipment to control voltages 
from 115, 230, and 440 volt single or polyphase circuits and 


be assured of a quality controller. 


POWERSTAT 


VARIABLE VOLTAGE TRANSFORMERS 


SEND FOR BULLETINS 149 ME and 163 ME 


SUPERIOR ELECTRIC COMPANY, 266 LAUREL ST., BRISTOL, CONNECTICUT 
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ELECTRONIC PRE-HEATER FOR MOLDED PLASTICS 








UITE as automatic as a “pop- 
O up breakfast table toaster, 
and about as simple and easy to 
operate, this electronic power gen- 
erator of Radio [ 
America, speeds and improves the 
manufacture of molded plastic parts 
by facilitating the rapid and thorough 
pre-heating of the plastic material 
before it is placed in the mold. (A) 
Operator is shown placing a pre- 
former on the lower electrode. Up- 
per electrode makes contact with the 
work when the wire mesh lid is 
lowered. High-frequency currents 
then generate the heat uniformly 
throughout the preform. At the end 
of the pre-determined heating in- 
terval, an automatic mechanism 
causes the lid to pop open and shuts 
off the power. 

This close-up view (B) shows de- 
tails of the heating electrode as- 
sembly,- automatic _ lid-operating 
mechanism and control panel of the 
unit. The wire mesh construction 
of the counter-balanced hd insures 
safety for the operator without 
shielding the work from view. The 
mounting and operating mechanism 
of the top electrode, which retracts 
with the lid, is designed to permit 
the electrode to seat flat and exert 


Corporation of 
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uniform pressure on any thickness 
f within ‘its operating 
range. Two infra-red lamps installed 


ot pretorm 


in the heating chamber provide aux- 
iliary radiant heat to prevent cool- 
ing of the preform surfaces by the 
surrounding air. 

Access to tubes and components of 
the unit is provided by front and rear 
doors in the body of the cabinet. 
Both doors are equipped with power 
switches to safeguard 
servicing personnel, and key locks 
to prevent entry except by author- 
ized employees. The unit is equipped 
with two oscillator tubes, four rec- 
tifier tubes (C) as well as two con- 
trol tubes. 

Timer, power controls and indi- 
cators are mounted on a panel, placed 
just below the lid and tilted for best 
visibility and convenience of opera- 
tion. An electronic regulator main- 
tains the heating rate constant at a 
predetermined value, irrespective of 
normal variations in preform shapes 
or chemical and physical changes 


disconnect 


which occur during the heating 
cycle. The synchronous motor 


timer, may be set for time cycles 
from two to 120 sec., depending on 
the size of the work piece and other 
factors involved in a specific appli- 





cation. The unit will easily heat up 
to 1 lb. of material per minute. 
The generator delivers up to 2000 
watt of power, or 6800 Btu. per hr., 
into a dielectric load of average char- 
acteristics, with an input of approxi- 
mately 4.5 kw. max. and a line 
voltage of 200-240 volt, 50-60 cycle, 
single phase. Ultra-high operating 
frequency (approximately 27.4 mc.). 
Other features include an ff. 
filter included inside the cabinet to 
guard against  radio-interference 
radiation via the power circuits; 
automatic overload relays to guard 
against tube overloads and an auto- 
matic time-delay relay to prevent 
damage which might result from 
starting the unit without an adequate 
filament warm-up. An automatic 
filament voltage regulator, capable 
of handling a line voltage range of 
190 to 260 volt, supplies constant 
voltage to the tube filaments. 
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le is used 


THE ELECTRONIC CALIBRATOR 


A recently designed automatic calibrator for fre- 
quency meters used in conjunction with adding ma- 
chines largely eliminates tedious hand calibration, 
macgves man hours, reduces element of human error, 
ds production. 
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Photo Courtesy Philco Corporation 





THERE’S A JOB FOR 


Relays » GUARDIAN “==.” 


up 
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- The Philco 126-tube Electronic Calibrator employs a system of fast and slow- Ldiiling, 

XI- acting relays and solenoids to bring about desired end actions. One application - 

ne is the transferring of readings from the storage bank (shown above) to the key- 

le, board of the adding machine. Operated by the plate current of OA4G tubes the 

ng relays on the storage bank energize the adding machine solenoids which press 

7 the proper number key of the adding machine. —— 





ies 4 Solenoid 
The Guardian Series 120 relay used in this application is a small, sensitive a Poe 
to unit having a minimum power requirement of 0.5 VA and an average of 2 VA. Consult Guardian whenever a 
Ice Coils are available in resistances from .01 to 6,000 ohms. Contact combina- tube is used—however—Re- 


lays by Guardian are NOT lim- 
ited to tube applications but 


The solenoid is Guardian Series 4 available for either A.C. or D.C. use. Series are used wherever automatic 


a tions up to single pole, double throw with 12.5 amp. points. Send for Bulletin 120. 


10- 4 A.C. at a maximum stroke of 1” permits a pull of 14 oz. intermittent duty, control is desired for making, 

nt 3 oz. continuo djuty. Series 4 D.C t i strok ore breaking, _ changing the char- 

ym 7 ee ees ee Sn ae oe eee perms a acteristics of electrical circuits. 
pull of 6 oz. intermittent duty, 1 oz. continuous duty. Send for information 

ite 

tic : 

¥ GUARDIAN \j@ ELECTRIC 

of \ 

nt 1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 





A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 


VG |JULY 1944 129 








You May Ggree, Os Differ 


ERNEST R. BREECH, President, Bendix Aviation 
Corp. (in a recent address )— 

“If industry is to maintain its status, re-established 
in this war, as the main driving force in American life, 
it must take the lead in coordinating science with mass 
education. Stepped-up product development and amaz- 
ing progress in mass production methods to meet war’s 
unprecedented requirements for scientific devices has 
brought the world 10 to 20 years closer to an ultimate 
automatic age, destined to remove drudgery, brute force 
and awkwardness from the every day lives of millions.” 


WALTER EVANS, Vice President, 
Westinghouse Electric & Mig. Co.— 
“We feel that for several reasons the postwar period 
offers an unusual opportunity to return to the produc- 
tion of home receiving sets. With the obsolescence 
and wearing out of a large portion of the approximately 
fifty million sets in use at the start of the war, the re- 
quirements of the public will place demands on the in- 
dustry far above the prewar volume. Westinghouse, to 
meet war demands, has enormously expanded its radio 
capacity. It is now turning out fifty-one times the 
radio equipment it produced in the prewar years. 
“When peace comes again, instead of closing down 


Radio Div., 


these greatly expanded facilities, with resulting unem- 
ployment, we will turn them to the building of home 
radio receivers. Further, in the period since radios 
were last built, there have been great technical improve- 
ments growing out of the war work, to which the public 
is entitled in the postwar models. We will, therefore, 
manufacture standard receiving and frequency 
modulation, including phonograph combinations and, as 
soon as possible, home television equipment. These will 
be distributed to retailers through the company’s na- 
tional distributing channels.” 


sets 


A. C. MONTEITH, Manager, Industry Engineering, 
Westinghouse Electric & Mfg. Co. 

“Today about 90 per cent of the welding done is arc- 
welding, either acetylene arc or electric arc welding. 
Only about 10 per cent of the welding is done by the 
resistance method. Enthusiasts for resistance welding 
feel that before many years pass there is a good prob- 
ability of this ratio being reversed, and 90 per cent of 
the welding being done by resistance welding. Resist- 
ance welding makes possible the handling of thin sheets 
of metal very much like a dressmaker handles a piece 
of cloth. It is felt that almost every factory in this 
country doing any metal working of any consequence 
will have to have resistance welding equipment to be 
competitive in its field.” 


DONALD M. NELSON, Chairman, \\ PB- 


“I am not one of those who expect a serious busi- 
ness depression or widespread unemployment aiter the 
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Selected comments by in. 
dustry men or other well. 
known citizens and some 
government authorities, 


war. I firmly believe that both can be prevented by 
wise planning now, and I know that such planning is 
being done by many qualified men in management, labor 
and Government. There are today about 40,000 manu- 
facturing concerns holding direct government war con- 
tracts. The war work of another 80,000 firms 1s lim- 
ited to subcontract operations. To make full 
their resources these firms will need a big volume of 


use of 


civilian orders before war contracts are canceled in 
bulk. These orders will not be hard to get. As the 
war approaches its end the nation’s industries will feel 
a tremendous pent-up demand for goods, especially 
consumer goods. It is important that industry be in 
a position to fill those orders promptly as cut-backs or 
terminations of contracts release manpower for civilian 
production facilities.” 


JAMES H. CARMINE, Vice President in charge of 
merchandising, Phileo Corp. 

“Television broadcasting facilities today are within 
reach of approximately 25 million people, provided re- 
ceivers were available. If, as we expect, at least 42 
more television stations are added in key cities in the 
immediate postwar period to the nine now in operation, 
the coverage would expand to about 70 million or more 
than half the population of the United States. 
be possible to produce and sell table model television re- 


It may 
ceivers for as little as $125 after the war. [Large pro- 
jection-type sets giving a picture 18 inches by 24 inches 
may cost up to $400.” 


C. E. WILSON, President. General Motors Corp. (to 
committee on Postwar Economic Policy and Planning 
of the House of Representatives ) 

“Consumer goods like automobiles and household ap- 
pliances are the ones that must be put into big volume 
production promptly to establish the economy of the 
country at a high level. They are the ones that use 
large quantities of raw materials, and create a high level 
of employment in manufacture, transportation, dis- 
tribution and service. 

“At the right time General Motors will again fill its 
research, engineering and development staffs, and ag- 
gressively continue its past policy of continuing product 
This will include the development of 
new products and the proper exploitation of new 1n- 


improvement. 


ventions and the application to the art of metal fabri- 
cation of all scientific knowledge, use of materials and 
technological processes discovered and developed in 


the stress of war.” 


TELL BERNA, General Manager, National Machine 
Tool Builders’ Association 

“Now we have produced more metal cutting capacity 
in the last four years than in the last 40, and we have 
built up not only this country’s capacity but that of 


ELECTRICAL MANUFACTURING 


Te 


I 


A a 


he 





Tell 42 what your requirements are 
and we will send you “‘Fact Sheets’’ giving 
complete Motor specifications. Pilot 
Shaded-Pole F.H.P. Motors are available 
in types for continuous or intermittent 
duty with H.P. ratings ranging from 1/15 
to 1/500 and from 1550 to 3400 R.P.M. 
Plain round or with base or resilient 
mounting...open or enclosed cases. 





F. A. SMITH MANUFACTURING CO., INC, 
301 DAVIS ST. eo ROCHESTER 5, N. Y. 
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many other countries as well. We have probably in 
this country now—never mind those that we have 
shipped abroad—1,700,000 machine tools. We had 
in 1939 about 958,000. In other words, it takes about 
twice as many machine tools to win a modern war as it 
does to be prosperous in time of peace. This enor- 
mous supply of machine tools, even when we calculate 
what we can do in various ways to reduce the supply, 
still offers a very serious problem. When 
through you come out with this: You have about 658.- 
000 machine tools in the United States that are over 


you get 


14 years old, and you have about 425,000 of the war 


machines available to replace them. That is an oppor- 
tunity, that is a challenge, just how do you get a man 
to take two-thirds of his machine tools out and scrap 
them and put in better tools? That is the problem. Ii 
we could do that, all of these things we are thinking 
about could be avoided, we could maintain our wage 
rate, we could increase our output sufficiently to com- 
pensate for it, we could keep our prices competitive. 
we could put our whole manufacturing economy on a 
high plane of efficiency.” 


LARRY E. GUBB, Chairman, Board of Directors, 
Philco Corp.— 

“A pent-up demand for between 20,000,000 and 25.,- 
000,000 radio receiving sets will exist by the end of 
1944, as compared with the industry's all-time high 
production of 13,000,000 units in 1941, it was recently 
estimated. Today the radio-electronics industry is turn- 
ing out specialized types of war equipment at the rate 
of approximately $3.2 billions a year—a greater volume 
of output than that of the entire automobile industry 
in 1939. The present war has caused a great accelera- 
tion of research and development work in radio and the 
ultra-high frequencies—so much so that our technicians 
tell us that ten or fifteen years of research work have 
beer compressed into the thirty months since we were 
attacked at Pearl Harbor. 

“It is ‘still too early to foretell what revolutionary 
peacetime applications may result from these scientific 
advances. Much of the work is still surrounded by 
wartime secrecy in the interests of national security. 
But it is not too much to hope and believe that elec- 
tronics will make for greater safety in sea and air 
navigation and, in many respects, profoundly change 
our ways of life. The radio-electronic industry should 
be extremely busy for some years to come catching up 
on deferred demands for radio sets, developing the 
great new market that FM is opening, and beginning 
to make television available to 135,000,000 Americans.” 


A. S. RODGERS, President, White Sewing Machine 
Co. (to stockholders at the annual meeting )— 
“Surveys indicate there will be an immediate demand 
for from 426,000 to 880,000 units. In 1939, 457,000 
sewing machines were sold in this country and in 1941 
an estimated 800,000 units. Last year, the company 
spent $112,000 for new equipment, most of which can 
be utilized after the war in the manufacture of sewing 
machines. If postwar business hits prewar levels, in- 


ventories will probably have to be increased by at least 
Of present inven- 


$1 million to some $2.6 million. 
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tories, which totaled $1.6 million at the close of 1943, 
about $600,000 is represented by sewing machines and 
sewing machine parts. The rest is in inventories re- 
quired for war products the firm is making.” 


PAUL V. GALVIN, ex-president, Radio Manufac- 
turers Association— 

“The public need not expect postwar radio sets with 
any fantastic gadgets, but radio devices born of war 
needs, particularly electronic discoveries, will be used 
in industry, transportation and medicine.” 


IRVING W. CLARK, Manager, Better Homes De- 
partment, Westinghouse Electric & Manufacturing 
Co. in a recent address— 

“Never in history has opportunity knocked more 
loudly at your door for sound, sensible merchandising 
programs that will equitably distribute, on the basis 
of necessity, consumer durable goods as soon as avail- 
able—that will meet improved standards of living for 
all economic levels in the postwar period. At the im- 
mediate close of the war, the crucial problem of all in- 
dustry will be one of reconversion with minimum un- 
employment. This means that the manufacturer must 
get back into the production of things that he was mak- 
ing when the war began. The tools—the techniques— 
the materials—the production lines can be more easily 
converted to 1942 products than to wait for the new 
tools, new techniques and new materials that entirely 
new products would require. It is, therefore only sound, 
sensible thinking to anticipate that the equipment and 
materials will be the same or similar to those we had in 
1942. To be sure, these may carry a new dress but, 
fundamentally, 1942 products should be anticipated for 
the immediate postwar period.” 


ALVIN E. DODD, President, American Manage- 
ment Association, at the annual business meeting— 
“The management brains of this country have been 
completely harnessed to war production and a relatively 
small portion of management energy has been given 
to postwar planning because of industry’s preoccupation 
with munitions manufacturing. The reconversion job 
is much too large for the amount of time that manage- 
ment has been able to give to it. We are almost entirely 
at the mercy of the government and its wartime agen- 
cies. Severe jolts in the way of contract terminations 
and lack of planning can produce sufficient chaos to have 
peace followed by a bitter anti-climax that can wreck 
our economy for years to come. Vastly improved 
communications, through  war- 
created training procedures, suggestion systems, etc., 
make more people think about management than they 
did before the war started. If we can put this wider 
knowledge to use in peacetime, our potential for effi- 


employee-employer 


ciency will be the greatest of any industrial nation.” 


BRIG. GEN. LEONARD P. AYRES, Vice P’resi- 
dent, Cleveland Trust Co.— 

“Although business activity is still of boom propor- 
tions, a slowly declining trend is underway. We have 
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N the course of an industrial plant’s normal 
working day, many “ON-OFF” operations 
ocur that require moving a lever, pressing a 
putton, throwing a switch, or making some 
other physical adjustment either manually, 
mechanically, or electrically. Many gf these 
operations can be more efficiently, accurately, 
d often more economically performed by 
dectronic control through the use of photo- 
tubes. Moreover, many additional things can 
be accomplished that are not possible by any 
other existing method. YALE & TOWNE’s “Phantom Doorman” speeds handling of materials, lessens employee 
fatigue, reduces door maintenance, saves heat loss, reduces noise and drafts, and prevents 
Electronic Door-Openers.an electronic “ON- damage to goods in transit. Time-delay holds door open until truck has passed through. 
OFF” control device familiar to many is the 
automatic door-opener, such as “The Phantom 
man” manufactured by YALE & TOWNE many items on a production or assembly line door-openers or any other electronic control 
f Stamford, Conn. The magic brain that con- were started, completed, and are still in process. device, RCA may be able to help you. Why not 
trols it is the trio of RCA Electron Tubes—a Separating objects by color, and counting the write to us, stating your problem, so we can 












1 phototube and 2 metal amplifier tubes— number of each. Starting and stopping paint refer you to the equipment manufacturer best 
illustrated in the diagram below sprayers so paint isn’t wasted. Level controlling fitted to serve you? And if you would like our 

Re id for bottling or pumping operations. Detecting  32-page, illustrated booklet “Electrons in Ac- 
Other Applications. This same principle, of breaks in continuous paper- or textile-runs tion at RCA,’ we will gladly mail you one. 


utomatically “throwing a switch” by means of and automatically stopping the press or loom Simply write to RCA, Commercial Engineering 
device actuated by the interruption of a beam when the break occurs. Observing traffic statis- Section, 635 South 5th St., Harrison, N. J. 


flight, has almost limitless industrial applica- tics, switching traffic lights, or giving warning The Magic Brain of all electronic equipment 
tions. Sorting or grading objects according to by light or bell when a vehicle approaches a is a Tube, and the fountain-head of modern 
their height or width, for example. Or counting hidden corner. And so on ad infinitum! Tube development is RCA. 


—up to as many as 1000 units per minute, and 

much higher if electronic counting circuits Have You a Problem?wnether your partic- Listen to “THE MUSIC AMERICA LOVES BEST” on 
are utilized. Or for totalizing where, for in- ular interest lies in increasing efficiencies or the RCA program every Saturday, 7:30 p.m., 
stance, it’s important to know exactly how reducing hazards through the use of electronic E.W.T., Blue Network. 


BUY MORE WAR BONDS 








ENS LENS PHOTOTUSE AMPUFIER TUBES 
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Samat diagram of YALE & TOWNE electronically 
7 Fa s controlled device for automatically opening a door 
YALE & TOWNE’s Photo Relay, showing interior con- when an approaching person or vehicle interrupts 
struction and positioning of 3 RCA Electron Tubes. a beam of light. 
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repeatedly been told that all previous records for the 
moving of railroad freight were broken in 1943. 
reason is that the unit of measurement is the ton-mile. 
In 1943 the average ton of freight was carried a much 
greater distance than in previous vears, and it is the 


The records. 


increasing. 


long hauls that are responsible for setting up the new | 
It is also true that the population has beep | 

The actual number of tons of railroag 
freight originated was greater in 1943 than it was in any 
earlier vear, but it was only 9 per cent more than 1929” 








AUTOMATIC HARDNESS CERTIFIER SAVES MAN-HOURS 


ORE than 1,050 man-hours 

have been saved at the Glenn 
L. Martin Co., during the last 11 
months through the use of this me- 
chanical testing and 
automatically certifying the hardness 
of sheet metal parts. It was designed 
and built by Adolph Vicek, Jr., of 
the Inspection Department of that 


device’ for 


company who is shown in the ac- 
companying illustration, 
Previously, these parts 
tested with a hand tester and the 
operator had to read the results off 
a dial. Then after the parts were 
tested, the operator had to take a 
hammer and die and stamp each 
part both with his personal and a 
heat treat stamp certifying, its true 


were 


hardness. 

With this instrument, the testing 
and stamping operations are com- 
bined and the entire procedure is 
placed on an automatic, mechanical 


basis. The machine is set for the 
thickness of the material and the 
minimum satisfactory hardness. 


Parts are then fed under the indentor 
point of the hardness tester unit 
which moves up and down at the 
rate of 43 times per min. If the 
part measures up to the specified 
hardness, an 
plunger automatically 
with both the inspector’s and the 


electrically operated 
stamps it 
If it 1s too soft. 
inactive, and 


hardness stamp. 
the plunger 
the part cannot possibly be certified. 


remains 


The entire operation is automatic 
and could, in fact, be performed by 
a blind operator. 
The certifier 
topped base meniber which serves as 
a working table on which the parts 
to be tested are placed, an upright 
support rigidly secured to the base 
and an arm supported by the up- 
right which affords a mount for the 


consists of a flat 


stamp mechanism — comprising a 
plunger and an operating solenoid. 
The inspector’s-personal stamp and 


134 


that indicating the material are re 


movably secured in the plunger 
mechanism of this product. 
\lso mounted on the upright mem 


ber is a bracket supporting the test- 


ing mechanism and the electric 
motor which operates it This 


bracket can be raised and lowered 
from or toward the working surface 
by means of a screw and crank. A 
block mounted on the bracket car 
ries bearing members, which in turn 
This 


lever is urged upward by a strong 


supports a lever on a pin. 


spring to hold the follower against 


an eccenfric driven by the electric 


motor which forces the indenter 


point of the hardness testing unit 
mounted on the other end of the 
lever into the material under test. 
The hardness testing unit com- 
indenter point and 


prises tester, 





secured to the 


euard. Contacts are 
indicator structure and wired into an | 
electrical circuit which includes a 
transformer connected to a source | 
of power, a relay operated by the 
closing of the contacts which in turn | 
closes other contacts, and a solenoid 
energized by the second set of con- 
tacts which actuates the stamping 
mechanism to inaterial. 


Since the indenter point must be 


mark the 


perpendicular to the material, an ex- 
tension is included on the indenter 
pin which serves as a height gauge. 
The hardness tester unit is easily re- 
moved from the machine to replace 
a broken indenter point. The switch 
contact can be adjusted by spacing 
the contacts for various hardnesses. 
The impact of the stamp can be 
regulated by adjusting the soft iron | 
armature within the solenoid. ) 
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ogiiheeuiios The special fastening illustrated here may not 


proof #21... look tough to everyone... but design engineers 
more each month 
will recognize immediately this job called for 
fastening experts — both in tool design and cold- 


forging technique. 


Scovill has what it takes in cold-forging skill 
to assure delivery of fastenings to meet your exact 


requirements —with maximum savings in money 





— materials — motions. 


What's more—you can rely on Scovill judgment 
to help you determine the fastening best suited 
for your assembled product. Make use of Scovill’s 
many years of experience by calling in one of 
our Fastenings Experts. He will help you not 
only choose between “special” and “standard”, 
but in designing a part to fill your specific need. 


Keep your fastenings problems from becoming 
really tough—as other Scovill customers have 


done — by calling in one of our Fastenings Experts 
when your product is stil] in the design stage. 





ot SCOVILL MANUFACTURING COMPANY 
| | WATERVILLE oprosuctrs DIVISION 


el 
WATERVILLE 48, CONN. ‘cn TEL. WaTterRBURY 3-3151 


be } NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
a | PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg.. LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 drannan St. 
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Yew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 





COLLOIDAL LATEX 


Resembles rubber latex in appearance. Specifiable pa- 
per, paper board and boxboard, textiles, in coating, 
insulating of wire, casting of continuous films, treatment 
of glass fibres and fabrics, and manufacture of gloves. 
This latex allows properties of the vinyl resin to be 
utilized without the expense and hazards of flammable 
and toxic solvents necessary in other methods. In clear 
or colored form, the latex can be brushed, sprayed or 
dipped and can be made to conform to fibre structure 
thus allowing the material treated to breathe. Upon 
deposit, at the end of the drying cycle, the fluid is fused 
almost instantly at 275 to 300 deg. F to yield flexible, 
tough, stable, resistant coatings or films. In the insu- 
lation.of electrical wire or cable by the dipping method, 
the new liquid may replace rubber latex. 
valuable properties including resistance to flame and 


It possesses 


age deterioration as well as a wide range of attack by 
chemicals. B. F. Goodrich Co., Akron, Ohio. 


BIMETALLIC RELAY 


Features simple means of adjusting the tripping point 
from 85 to 115 per cent of nominal rating. Changes 
can be made in settings to take care of variations in 
ambient temperature 
or load conditions at 
the motor. Interme- 
diate points can be ob- 
tained since overload 
protection is not lim- 
ited to the usual selec- 
tion of heater sizes. 
Designed for separate 
mounting or front 
mounting on size 0 and 
[ starters, these Type 
AR relays are needed 
whenever starters are 
mounted in remote or 
They are particularly well 
suited for use in built-in machine tool control due to 
eliminating the need for external reset mechanisms. 
Industrial Controller Div., Square D Co., 4041 N. 
Richards St., Milwaukee 12, Wis. 





locations. 


inaccessible 


DISCONNECT FITTINGS 


Designed to connect, disconnect and reconnect in a 
straight line at will and act as mechanical circuit break- 
ers, this new development makes possible the connect- 
ing of all small electrical wires No. 22 through No. 10. 
Exceptional combinations can be made with the straight 
pull tips and coupler, because the tips are identical and 
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interchangeable. The system speeds mounting, de- 
mounting, maintenance and repair of electrical equip- 


; ear es 
ha 


Dene 


Be 





ment. Easy installation and use of standard pressure 
tools, manual or power, are features of the fittings 
as manufactured by the Thomas & Betts Co., Inc., 36 
Sutler St., Elizabeth 1, N. J. 


RELAY FOR AMPLIFYING CURRENT 


Small and light in weight, the device consists of a stand- 
ard type electronic tube, a supply transformer and an 
electromagnetic relay all mounted in a totally enclosed, 
weather-resistant enclosure suitable for wall or machine 
mounting. For the pur- 
pose of amplifying the 
very limited current 
transmitted by delicate 
control contacts or high 
resistance circuits, the 
unit is easily installed 
and operated by any ma- 
terial having a_ resist- 
ance of from 0 to 500,000 
ohm or even greater if 
necessary. It is espe- 
cially suitable for con- 
trolling liquid levels in 
tanks and boilers, sort- 
ing metallic parts by size, detecting broken threads 
in textile machines and as a limit switch requiring 
extremely light pressure to operate. During opera- 
tion, the electromagnetic relay in the device is kept 
energized as long as the controls connected to the 
input grid circuit of the electronic tube remain open. 
Immediately upon closing, the relay is deenergized. 
To prevent chattering when the contacts in_ the 
input circuit are momentarily closed, a_ built in 
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The Legion of Life.. 


An army within an army... the 75,000 doctors and 
nurses of the Army Medical Department have the job 
of saving, rather than taking life. The victory they are 
winning is magnificent beyond praise. Want facts 2? 

In the last war, eight of every hundred wounded men 
died. Today, ninety-seven of every hundred wounded 
recover. And that is not the whole story, either ... the 
tragic toll of men suffering amputation, prolonged hos- 
pitalization, recurrent operations and permanent disa- 
bility is being drastically reduced. 

The wartime products of Connecticut Telephone & Elec- 
tric Division (field telephone equipment, electronic de- 
vices, and aircraft ignition components) are helping 


| the Army Medical Department to practice its skill and 


devotion with greater promptness than ever before. 
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Here at home, Connecticut Telephone & Electric hospitas 
communicating and signalling equipment (installed be- 
fore the war) is also lending a helping hand. Civilian 
doctors, nurses, and volunteer aides in understaffed 
institutions are doing a job under trying conditions 
which too few of us appreciate. ‘“ Connecticut” 
equipment adds to their efficiency in hundreds of 
American hospitals. 

After the war, needed hospital construction will be 
one of the most active and important elements of the 
nation’s building program. “Connecticut” engineers 

are planning even now to return to 
the hospital field with new and better 
systems for communications, signal- 
ling, paging and “electronic supervision”. 





CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. e MERIDEN, CONNECTICUT 


























6000 TO 50,000 VOLTS D.C. W. 


@ Aerovox Type 20 oil capacitors are extra-heavy- 
duty units now employed for critical military pur- 
poses and of course available only on highest 
priorities. However, these tougher capacitors 
will be generally available for power factor and 
other industrial applications after victory. 


Hyvol-impregnated and Hyvol-filled, insuring effec- 
tive capacitance over widest range of tempera- 
tures. In ratings from 6000 to 50.000 volts D.C.W. 
in single sections, and 25,000 volts output (12,500- 
12,500 volts) dual units for voltage-doubler cir- 
cuits. Hermetically sealed. Welded steel casings. 
High-voltage insulator terminals. From .1 to 10 
mid., depending on voltage rating. 


Write for Literature .. . 


Descriptive bulletin on these extra-heavy-duty oil capaci- 
tors, available on request. Write on your business stationery. 


INDIVIDUALLY 
TESTED 





time delay feature 1s provided, and a contact arrange- 
ment on the electromagnetic relay permits the device 
to be used either to make or break a load circuit when 
actuating contacts are closed. General Electric Co.. 
Schenectady, N. Y. 


MULTI-CONTACT TIMER 


Used to control a series of machine operations in definite 
order; to automatically reverse or alternate in_ opera- 
tion a group of motors, machines or devices ; to operate 
in,a predetermined sequence a 
series of signals, valves or sole- 
noids as well as at other specifica- 
tion points where sequence opera- 
tions are of importance. This 
timer will go through its com- 
plete cycle of operation or any 
part thereof and stop, because its 
solenoid starting mechanism is operated from a remote 


control momentary start button. Reclosing this button 


will either continue or repeat the cycle, and arrange- 


ment can be made so that it is necessary to press the 
remote control start button to continue the cycle, or, 
after power is restored, to automatically continue the 
cycle of operation if there is a power interruption ac- 
cording to the needs of the operator. R. W Cramer 
Co., Inc., Centerbrook, Conn, 


SIMPLIFIED REVERSING CONTROLLER 


Features economy in current consumption for electric 
and gas-electric trucks. -xperience has shown that when 
motor current is restricted by introducing resistance on 
first, second and 

third speeds, a 

wasteful amount 

of current can be 

used by running * 
the truck for pro- 

tracted 
on any of these 
three speeds. 
This waste is 
prevented by the 
M-79-four-speed 
controller which 
uses resistance on the first speed only. 


periods 





Power saving 


is due to the manipulation of the motor fields—con- 
necting them in series on first and second speeds which 
produces greater torque with less current consumption. 
Welded housing is dust tight and meets all specifica- 
tions for flash-proofing. Elwell-Parker Electric Co., 
4205 St. Clair Ave., N.E., Cleveland 14, Ohio. 


LAMINATED PHENOLIC 


New raw material replaces former methods of laminat- 
ing plastics due to a limited market in securing die cut 
material. 
duck are now produced in a form which simply requires 
stapling together to constitute a cavity charge strong 
enough to be specified for the finished liner of steel 
helmets. A continuous web of duck, paper or sheeting 
is impregnated with plastic resin in the production, and 


Preforms of phenolic impregnated canvas 
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A Modern 


/ 


“Philosopher's Stone 


Under the stinging lash of national peril the modest 
tubular rivet has won signal recognition as a fasten- 
ing device. 

Seeking new ideas in assembly technique, alert 
manufacturers have found the tubular rivet a definite 
asset where a combination of the following qualities 
are indicated: 


a—Permanency — cannot unscrew or shake 
loose 


b—Maximum tightness 

c—Applied quickly, easily and cheaply 

d—Available in various metals and alloys 

e—Economical in cost 

f—Permits close control of pressures dur- 
ing riveting operations 

g—Usable with plastics, felt, cloth, wood, 
leather, rubber, as well as metals. 


Perhaps in your mind there is a ‘‘suspicion’’ that 
tubular rivets might prove to be a modern “‘philoso- 
pher's stone” to supply the answer to some knotty 
fastening problem. Why not use our engineering 
experience in seeking the answer? No obligation, 
of course. 






Post 


GENERAL RIVET & MACHINE DIVISION, ELYRIA, OHIO 
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Road, Milford, 





ILFORD RIVET & MACHINE CO. 


Connecticut 


aiter treatment, the material is die cut by a roll feed 
semi-automatic press. Waste is stripped from the part, 
and the die cut pieces are packed in waterproof wrap- 
ping material for shipment to the molder. Die cut 
patterns may be molded by conventional high pressure 
or with comparatively low pressure. Choice of method 
is determined by the quantity to be made and the size 
and shape of the article to be molded. If the article is 
small enough to use a standard size hydraulic molding 
press, and the quantity to be made is large enough to 
justify the expense of a hardened steel mold, high pres- 
sure of 1000 to 2000 psi. should be used. Shorter 
press cycles, greater production and lower unit cost 
will result. Low pressure molding is preferred where 
the article is too large for a hydraulic press or the quan- 
tity is insufficient to justify expensive molds. Actual 
molding and finishing operations are identical to those 
involved in molding phenolic powders. Detroit Wax 
Paper Co., Detroit, Mich. 


MINIATURE FREQUENCY METER 


Of rugged construction, the units are permanently 
accurate, require no adjustment while in service, are 
not affected by wave form, normal temperature change 
or external magnetic fields. Meeting ASA Standard 
No. C39.2-1944, the meter is available in depth of case 


‘MODEL 21.Fx FREQUENCY METE 
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CYCLES 
PER SECOND 
800 TO 130 VOLTS 





as well as in mounting dimensions and mounting hard- 
ware. Only one clearance back of the panel has to be 
figured thus simplifying the design. Uniform drilling 
operations for instruments on the panel makes assembly 
faster. Light weight, accuracy and compactness are 
features, and the latter makes frequency measurement 
available for air borne units, portable equipment and 
miniature panel boards. J-B-T Instruments, Inc., 441 
Chapel St., New Haven 8, Conn. 


INDUCTION HEATING UNIT 


Particularly adaptable to high speed induction surface 
hardening of such parts as bearing surfaces, cam faces, 
gear tooth contours and also to the broad field of 
brazing and silver soldering, a new high frequency, elec- 
tronic type induction heating unit has been designed 
to deliver up to 25 kw. of output continuously at fre- 
quencies adjustable within the 2-5 million cycle per sec. 


. ELECTRICAL MANUFACTURING 


r 
> 


‘ey 


ro: lCUC dhl Cr 


re 


d 


a: 


WAX 


Insulating and Impregnating 


COMPOUND 
FORMULAS 


55 Years in the Making 


51 MURRAY STREET 


al tie Me a ee) oe ed) 
Insulating Papers and Twines 


bet UG Me ee 
Friction Tape and Splice 
Transformer Compounds 
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requirement of today 
“Electrical Insulation Headquarters”. 


For more than half a century the Mitchell-Rand research depart- 
ment, in its efforts to serve industry, developed Waxes, Insulating 
and Impregnating Compounds to meet every known requirement of 
the Electrical and Electronic industries. 


The vast assortment of more than 3500 Wax and Compound formu- 
las, developed over this long period of time, covers every possible 
and is available at Mitchell-Rand 


MITCHELL-RAND INSULATION COMPANY, INC. 


COrtlandt 7-9264 NEW YORK 7, N. Y. 









MITCHELL-RAND 
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HEADQUARTERS 
















FREE FOR THE ASKING 


Write today for your Free Card of Varnished 
Tubing with samples ranging from size 0 to 20 to 
fit wires from .032 to .325 inches . . ..other valuable 
aids, are the M-R Guide Book of €lectrical Insula- 
tion... the Wall Chart with reference tables, elec- 
trical symbols, allowable capacities of conductors, 
dielectric averages, thicknesses of insulating mate- 
rials and tap drill sizes...and the M-R Wax and 
Compound Guide Book... they are full of valuable 
information... write for them on your letterhead. 


Write today on your letterhead 


A PARTIAL LIST OF M-R PRODUCTS Te CM et ee Bath T.| 


att oe ee te Td eC LT 


Asbestos Sleeving and Tape 


Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 


tel he ek ee Te 
Insulating Varnishes of all types 


Varnished Cambric Cloth and Tape 
Mica Plate, Tape, Paper, Cloth and Tubing 
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CREWS 


All kinds, sizes and shapes, 
standard and special designs. 
Contract and engineered screw 
specialties, precision made, 


economically produced. 


KEENE, NEW HAMPSHIRE 


SHEET METAL SCREWS MACHINE SCREW NUTS 
MACHINE SCREWS PLASTIC INSETS 
HOLDING PINS SPECIAL RIVETS 

AlL TYPES OF HEADS ANDO THREADS 













range. ‘This makes possible the speedy heating of brass, 
copper and aluminum alloy pieces as well as the usual 
steel parts. Heating fixture is a simple coil of from ] 
to 5 turns which can be constructed readily from stand- 
ard copper tubing. Overall ethciency 1s guaranteed to 
equal or exceed 50 per cent. Therefore, more than half 
of the total energy drawn from the power line appears 
as actual heat in the work piece. Power factor of the 
25 kw. unit is 95 per cent. Dimensions of 4 by 4 by 7 ft. 
Federal Telephone & Kadio Corp., 28 Halsey St., 


Newark, N. J. 


GAS ENGINE DRIVE GENERATORS 


Available in sizes 1 to 200 kw. for direct assembly to 
the engine frame or for belted drive. Constructed to 
bolt directly to the engine housing and engine shaft, 


ih 
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the generator is equipped with one ball bearing, and 
the engine end of the rotor is supported by the engine 
bearing. Specifiable for a wide variety of uses, the 
generators are built for voltage covering a range be- 
tween 15 to 600 volt. Century Electric Co., 1806 Pine 


St., St. Louis 3, Mo. 


HERMETIC SEALS 


Designed to meet AN specifications, these seals are 
sturdy yet easy to solder by means of high frequency, 
oven soldering, iron or torch methods. Features in- 
clude thermal operating range from minus 70 deg. C 
to 200 deg. C and also show a capability of withstanding 
sudden temperature changes of as high as 140 deg. C. 
Navy immersion tests show a leakage resistance oi 
30,000 megohm, minimum. Used in the sealing of 
communication equipment against the hazards in battle- 
front areas, the seals are subjected to a hydrogen pres- 
sure test for leaks, while a high flashover voltage seal 
of glass insulation insures the electrode against the 
danger of carbonizing. Electrical equipment such as 
transformers, condensers, relays, etc., operates efficient 
at high altitudes, in humid climate or other extreme 
conditions, and are protected from harmful clogging by 
insects, dust or fungus growth by the absolute hermetic 
sealing. Capable of withstanding severe thermal shock. 
the construction is of glass and metal. A vacuum-tight 
bond is created that resists atmospheric or liquid cor- 
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COLE STEEL OFFICE EQUIPMENT 


will again be available after the war 
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Fabtcicatin Gg Products in 


SHEET META 


Tough assignments are part of our day’s work. Whatever the product 
— instrument housings, boxes, chassis — we are geared to design, 
fabricate and finish. 


The Plant Sehind Your Plant 


Our huge plant and entire organization are devoted 100% to war 

production. Many firms have found it advantageous to sub-contract 

to us part of their work. Whatever your problem, let us help you. 
Send for brochure, “THE PLANT BEHIND YOUR PLANT”. 


COLE 


STEEL EQUIPMENT COMPANY 
349 Broadway, New York 13, N. Y. Factory: Brooklyn, New York 
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PLASTIC ‘MOLDING EXPERIENCE 


Product 
Performance 


For insertion in a closed liquid or 
gas system by means of a 1/2” 
standard pipe thread this Thermo- 
switch is favored for its facility in 
attaching many types of fittings in- 









rosion. Consists of a small one-piece unit easily so}. 
dered to plates and cases. Sperti, Inc., Beech & Kenij- 


worth, Cincinnati 12, Ohio. 


FLUID METERING SYSTEMS 


Consisting of metering pumps, filters, check and pres. 
sure valves and controls, the systems are designed to 
provide a metered flow of fluid required for propeller, 
carburetor and windshield anti-icing and aircraft unit 
Operating from 24 volt dc. power supply, 
type 1415 will provide 2.0 to 9.0 gph. per outlet, while 


heaters. 





type 744 will deliver 0.5 to 3.0 gph. for outlet with 
a weight of 4 lb. Regardless of pump location, pump- 
ing head parts, lapped to close tolerances, assure dry 
prime and provide intermittent .pressures of 350 psi. 
or more to overcome temporary restrictions. Possibili- 
ties of corrosion are minimized through the use of stain- 
less steel alloys in the pump head. Positive displace- 
ment, low speed, motor-driven, gear type pump de- 
signed with integral worm and wheel reduction mini- 
mizes vapor formation and cavitation at altitude. By 
either a variable control or a fixed or adjustable re- 
sistance, control of motor rpm. to vary flow is ob- 
tained. Sealed, pre-lubricated ball bearings are incor- 
porated in the explosion-proof electric motors and are 
designed with a large torque reserve to permit starting 
and continued pump operation under extreme cold. 
The fluid filter prevents foreign matter entering the 


; “ee < system from the reservoir, thus eliminating restrictions | 
cluding explosion-proof. As a limit ae | 2 ees ; | 
urea fee -enmgtomors, enainns za from that source. Fluid pressure and check valve 
slectric or steam heated platens, etc., 3 maintain correct pressure in the aircraft unit heater | 
these Thermostatic switches are un- systems, returning excess fluid to the reservoir. All | 


surpassed. 
o 


With +1/10° 
range from minus 100° to plus 
600° F. the Thermoswitch is today’s 
most efficient heat (and cold) con- 
trol. Rated 10a. 115v. 

Write for new Catalog 


sensitivity and a 


The Coupling Head Thermoswitch 


~ SES cMSTRYECTION 
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fluid metering pump system components are designed 
to accommodate ¥% in. NPT forged dural fittings. 
Eclipse-Pioneer Div., Bendix Aviation Corp., Teter- 


boro, N. J. 


EXTRUDED VINYL TUBING 


Developed with the same electrical properties as con- 
ventional tubings, but with better heat endurance char- 
acteristics, resistance to oil embrittlement and resistance 
to gasoline-benzol, the new tubing is designated as the 
400 series. It is tough, resistant to tear, has tensile 
strength in excess of 3000 psi. with elongation from 170 


ey 


10 PLEASANT ST., ASHLAND, 





to 410 per cent depending on type of tubing and is flex- 


oO 
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“IT never sit around wait- 
ing for motor repairs 
on this machine. Those 
Century Motors keep it 
humming three shifts 
every day.” 


CENTURY 
ILE CARAS THAT Oe PCR Ml aa) 
MOTORS — Protect the Windings, 


Bearings, and Other Vital Parts 
Against the Destructive Effects 
of Abrasives — Dusts — 


Coolant Mists — Etc. 


That means the motors last longer—especially 
on a 24-hour production basis...They stay 
on the job day after day. 


Production speed and accuracy are aided by 
Century Motors’ unusual freedom from vibration. The 
rigid construction of frames and end brackets helps 
maintain these original uniform characteristics 
throughout the long motor life. In addition, Century 
totally enclosed fan cooled motors are liberally venti- 
lated to keep the windings and bearings cool. 


onaiaine Ask for Century TEFC (Totally Enclosed Fan Cooled) 
eaten Mapas Sesd J \ Motors for atmospheres charged with abnormal quan- 
a y ae tities of destructive material, that give you extra 
hours of production, fewer shutdowns with less ex- 
pense for care and upkeep—at only a little extra cost 
; Poe : over Century general purpose, open rated motors. 

MOTORS 


CENTURY ELECTRIC COMPANY 1206 Pine Street, St. Louis 3, Missouri) 


Offices and Stock Points in Principal Cities 
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ues stop to think?... 


why fighting equipment deals out greater destruction 
today—lasts longer—takes more punishment? It's due 
to a lot of things—American initiative, ingenuity—and 
sometimes just plain dissatisfaction and inquisitive- 
ness. Take simple things like springs. 
* * * 

The range of performance has been increased greatly 
in recent years, but in spite of that, spring failure is 
practically unknown—certainly unnecessary. It's the 
result of a combination of scientific methods and 
practical experience—in materials, design, heat-treat- 
ment and tests. 


* * * 


The range is greater—because the inquisitiveness of 
Gibson craftsmen is never satisfied. If you, too, are 
raising your sights for better mechanical action 


USE GIBSON SPRINGS 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 








ible down to minus 80 deg. KF. Insulation of wires 
may -be soldered without special care or technique and 
without flow or opening of the tubing near the point of 
sgldering. © Chemically supe- 
riority over conventional vinyl tubings, it is suitable 


inert, and, because of 
for oil lines, sheathing and other protective coverings 
for specification where adverse oil, solvent or acid con- 
ditions are severe and where protection from chemicals 
or vibration is required over a wide temperature range, 
National Varnished Products Corp., 211 Randolph Ave, 
W oodbridge, N. J. 


SMALL TUBULAR THERMOSTAT 


Adaptable to use where temperature control is desired, 
and where light weight, small size and compact con- 
struction are important factors. The unit consists of 
a high-expanding nickel steel tube enclosing a contact 
mechanism which is of the slow make and break type 
using large silver contacts to secure high capacity. The 


only part affected by temperature changes is the high 
expanding nickel steel tube. There is no inherent lag 
in the thermostat as this is directly exposed to the 
variations in temperature. Contacts will make 
break with a change of less than 1 deg. F at the tube. 
Vibration does not affect the unit due to all operating 
Ratio of contact motion 


and 


parts being held in tension. 
to tube expansion is very high so that extremely close 
temperature control is secured. Wilcolator Co., 100] 
Newark Ave., Elizabeth, N. J. 


ANEROID SWITCH 


Comprised of a precision switch mechanism, actuated 
by a sensitive diaphragm or bellows of the evacuated 
and temperature compensated type. The complete unit 
is mounted within a die cast, anodized, aluminum hous- 
ing provided with 

gasketed cover, 
which seals the in- 


ternal mechanism 
from. the atmos- 
phere. Mounting is 


supplied by means 
three point 
shock proof assem- 


ot a 


bly designed to min- 
imize vibration and 
impact effects. Op- 
erating range 1s up 
to 35,000 ft. with a 
minimum differen- 
tial of 1000 ft., and 





; = 
net weight is 24 0z. The switch will handle up to 29 
amp. in-rush current on solenoids at 28 volt dc. Sutt- 


able for use over a temperature range of minus 65 to 
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rh U.S. ARMY AIR FORCES 

iw | 

ie | 

- _ IMPORTANT part played by molded plastics today is illus- 

, trated in this U.S. Air Force application. It’s a molded plastic 

'§ | plug coupling that carries current for Warner electric brakes 

M from tractor to trailer. It weighs only a few ounces, but upon it ee ee ee et a te Oe ee 

se | depends the safe handling of tons of bombs. 

! These couplings, molded by CMPC for Warner Electric Brake 

Manufacturing Company, are proving their value in dozens of 

similar applications. They’ve a tough job to do... and they’re 
doing it... day in and day out. Molded of high impact phenolic 
material, they demonstrate the ability of CMPC to tackle even 

J the toughest problems and come up with the right answer. 

f This is another example of the importance of choosing the right 

it plastic molder . . . one who can see the job through from design 


The Warner Coupling Socket with general 


through mold-making, molding, and finishing...one who has com- purpose phenolic insert in metal housing. 


plete facilities and proven ability to take full and undivided respon- 
sibility for the production of a vital part of your product...and can 
time his deliveries in accordance with your production schedules. 
| Ours is the largest and best equipped custom molding plant in the 
Middle West, with a national reputation for quality and service. A 
CMPC Development Engineer will gladly work with you in your 
planning for postwar products. Write today ...there’s no obligation. 


| 
| CHICAGO’ MOLDED PRODUCTS CORPORATION 
6 RECHILO$R? Sd WHC SU { (otéling 





The Warner four conductor, plug-in cou- 
pling, each component molded of high-im- 
pact, macerated canvas phenolic material. 


rena 


1024 N. Kolmar Ave. 7 o Chicago 51, Illinois 


COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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Y-26 « ¥Y-27 


COMPOSITEeBONDEDeHIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 

In Many Applications 


Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 
agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thickness from .005” up. 

Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purposes. 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE.. WALTHAM, MASSACHUSETTS 


ay 
MAGNETS 


A Word about 


Our Production 
















Facilities 


We can handle and are handling big orders for per- 
manent magnets . . . handling orders from many exact- 
ing manufacturers of electronics equipment including 
Sperry, Philco, Galvin Motorola, Raytheon, Bendix 
and others. 


We have the skilled workmen and the manufacturing 
facilities . . . and the experienced engineers to help 
you design the best type of permanent magnet for 
your equipment. 


oe the Steels going into our magnets are 
ALNICO and NIPERMAG, two metals of excep- 
tionally high energy product. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 00-1 
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| the combination is lowered or raised. 


| by the lever (FE) as shown in the sketch. 


plus 160 deg. F, 
control of engine superchargers, but is useful in other 
fields involving electrical control responsive to changes 
in altitude. Atmospheric pressure 
through a % in. IPS tapped hole, and the mechanism 
has a two prong, pressure proof fitting for plug-in elee- 
trical connection to the switch. Square D Co., 6060 
Rivard St., Detroit, Mich. 


the unit has been designed for close 


connection — js 


ADJUSTABLE ACTUATOR BRACKET 


Retaining the sealed-in feature of the small travel 
switch, upon which it is based, this unit, AD-5721-R, 
prevents tampering 
with the elements 
that control the 
characteristics and 
provides tabs on the 
steel 
bracket and on the 
lever arm which 
may be bent to 
change the mechan- 


ical qualities. By 
bending tab (A) 


downward, the 
lever mechanism is 
held nearer to the 
operating plunger 
of the R31 switch 
for which this ac- 
tuator was de- 
signed. The more 
the tab is bent, the 
less the pretravel. After each operation by (D), the pre- 
travel spring, the lever arm is returned to free position. 
By bending tab (B) up or down, operating point of 
This tab is a 
part of the steel lever arm and carries the overtravel 
which consists of a_ spring 





spring mechanism (C) 
which is pre-loaded above the operating point of the 
R31 unit so that it compresses only after 
operation. Motion of the actuator’s mechanism 1s carried 
Micro Switch 


switch 


Corp., Freeport, III. 


GAS-FILLED RECTIFIER TUBES 


Four new units provide for many variable specifications, 
CE-305, a gas-filled thyratron, fills the need for a me- 
dium current tube that will stand higher-than-usual 
voltage. Suitable for resistance welder control, motor 
control and controlled rectifiers, it is quick-heating and 
usable where large temperature changes are involved. 
Maximum peak inverse rating is 1700 volt with dc. out- 
put current rating of 2 amp. CE-303 is a 1 amp. 
xenon-filled thyratron especially designed for welding 
control, motor control and controlled rectifiers. Because 
of special design, it draws very low critical grid current, 
the maximum limit being 5 microamp. Another is the 
CE-222 xenon-filled full-wave rectifier which has all 
the advantages of gas-filled tubes, such as quick heating 
and freedom from the effects of ambient temperature 
variations. Average are drop is only 8 volt providing 
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Waldes Truarc presents a significant 
advance in retaining rings. 

It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 


TRUAR 


U.S. Patent Re: 18144 
Sole Mfrs. in U.S.A 


JULY 1944 


WALDES KOH «I 


CANADIAN REPRESENTAT 


72-7 


For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 


ND CITY, N. Y. 
CORPORATION, LTD. 
tafford St., Toronto 
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yMouse ELECTRIC HEAT 
i PLASTIC MOLDING 


CHROMALOX 


ELECTRIC HEATING UNITS 





























ELECTRIC HEAT IS IDEAL 
FOR MOVING PLATENS 


With Chromalox units, it is prac 
tically as easy to heat a moving 
platen or mold, as a stationary 
part. A length of flexible conduit 
solves all difficulty. 

No pipe lines or flexible joints 
to leak. No condensate troubles. 
No temperature limitations, either. 
You can go to 1000 deg. F. with 
Chromalox units. 

Temperature uniformity assured 
by thermostat, making certain of 
perfect product. 


To apply 
CARTRIDGE UNITS 


Drill and ream holes in 
platen for sliding fit of 
cartridge units. 


Drill hole in 
thermostat. 


platen for 


CHROMALOX 
CARTRIDGE UNIT 
slip fit in hole. 


Supply a simple terminal 
cover, screwed to platen. 


To apply 
STRIP HEATERS 


Machine grooves in.platen 
base to take strip heaters. 


Grooves should be shallow 
enough to provide .005” 
+ clearance, to insure 
tight clamping of heaters 
against upper part of 
platen. 


Machine out base under 
heater terminals for 
wiring. 

Drill hole in platen for ther- 
mostat. 


To apply 
RING UNITS 


If platen is in two parts, pro- 
ceed as above, milling 
circular grooves for ring 
units. 


For one piece platen, weld 
studs to bottom, and 
clamp heaters against it 
with Utility Clamps. 





Drill hole in platen for ther- 
mostat. 


Send pencil sketch and description of your problem. Our engi- 
neers have many similar cases for reference, and will gladly 
give you valuable data and suggestions as to capacity and 
application of units. Chromalox Catalog mailed on request. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd., PITTSBURGH 8, PA. 
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high efficiency and de. output rating is 1 amp. con- 
tinuous. <All three tubes have standard 4-pin bases. 
Still another is a rectifier tube designated as CE-20? 
giving long life and high efficiency. It is particular] 
designed for the 250 volt de. field and specifiable for the 
operation of dc. motors, magnetic chucks and_ brakes 
Rated at 15 amp. de. output and with 
a 900 volt peak inverse rating, it has a very low are 
Cathode construction minimizes the 


from ac. lines. 


drop of 7.5 volt. 
damage done when the anode voltage 1s applied before 
the cathode has been allowed to heat to normal oper- 
ating temperatures. Thus time-delay 
essential to prevent the use of anode voltage until the 
cathode has heated for the required time. “The tube 
12 months, whichever 
Geneva, IIP 


relays are less 


is guaranteed for 2000 hr. or 


occurs first. Continental [Electric Co., 


FLEXIBLE COUPLING 


Insulated, noiseless, rugged, having a long life and 
cushioned in water and oil-resistant rubber, no lubrica- 
Com- 
posed of two driving specially constructed metal parts 
molded into rubber and spaced to evenly distribute the 


tion is necessary and end float is unobstructed. 





load throughout the flexible center, the coupling is 
suitable to take angular and parallel misalignment to- 
gether with shock loads in an* direction. Designed for 
heavy shock and pulsating loads in any direction with 
absolute protection against dirt, grit or water, the 
couplings are mechanically correct and require no serv- 
icing and contain no moving parts to cause wear in 
operation. Automatic Machine & Tool Co., 132 Charles 
St., Auburndale, Mass. 


RESISTANT PLASTIC MOLDING 


This plastic is the first of the thermoplastic type of 
molding materials capable of withstanding sterilizing in 
boiling water. Made of long chain hydrocarbon mole- 
cules from petroleum, the new material is expected to 
have wide postwar uses in surgical equipment and in 
tableware because it keeps its shape when boiled in 
It is now being used in radar, radio and elec- 
Other thermo- 
plastics require plasticizers which evaporate after a 


Water. 
tronic equipment and in airplanes. 


period of time and cause the molding to crack, but 
this material avoids that disadvantage and has remark- 
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This giant press was designed and built by the 
Ferracute Machine Company, Bridgeton, N. J. It is 
the largest press ever produced by this company, hav- 
ing a capacity of 2500 tons. Six presses of this model 
have been completed so far. They are equipped with 
Timken Tapered Roller Bearings on the pinion and 
flywheel shafts—positions vitally important to effici- 
ent performance; dependability; endurance; econom- 


ical operation; and low maintenance. 


In meeting the responsibilities of this application, all 
the advantages of Timken Bearings are brought into 
play, including the elimination of friction; the carrying 
of radial, thrust and combined loads; correct and con- 


stant alignment of moving parts; and shock resistance. 


You need these bearing benefits in your new equipment 
—no matter what type; make sure of getting them by 
specifying “Timken Bearing Equipped” when buying. 
The Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRAODE-MARK REG. U. B. PAT. OFF 


TAPERED ROLLER BEARINGS 
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CAEN EVO 


In War, as in Peace... 


CERRO ALLOYS 1 


E reitihgscypbradii, 1-4 h Leb KEK 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications, 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc..and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates e 
BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., "Sterling Products Co., Inc. 
CLEVELAND, °., Die Supply Co. 

DALLAS, TEX., M I s Corporation 

DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., "Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern ennenany & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

MONT Ss CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - ~ NEW YORK 5, N. Y. 
























Manufacturers 
who use 
ELECTRIX 
soft-rubber PLUGS 
never worry about 


“Plug-Ugly” 


Cord Assemblies! 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentiols: 


146 MIDDLE STREET PAWTUCKET, R. | 
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able resistance to chemicals and good electrical prop- 
erties. Monsanto Chemical Co., Plastics Div., Spring- 
field, Mass. 


ROTARY CAM LEVER SWITCH 


Unusual construction provides features such as circular 
cams for locating up to 12 low-friction, spring type 
actuators, cast aluminum frame, plastic cams and 
rollers, static shielding, nickel plated phospher bronze 
contact springs, solid silver contacts and contact build- 





ups assembled under pressure. Rated at 10 amp., 125 
volt ac., the unit is built to meet government specifica- 
tions. The mechanism is designed for 1 or 6 index 
positions, and any combination of spring leaf contact 
assemblies is available for each of the six positions. 
With the convenience of a single control knob, it is 
adaptable to open or close practically any number of 
circuits in sequence (or repeat). Only a single hole 
is required in the panel for meunting, and contact 
assemblies are easily removed. General Control Co., 
1200 Soldiers Field Rd., Boston 34, Mass. 


INSTRUMENT LIGHT CONTROL 


Designated as X-244, this cockpit lamp provides con- 
trolled lighting with the hazard of permitting any 
flash of light outside the plane. Employing an ultra- 
violet lens, the unit is equipped with control switches 





amount of 


to regulate the 
A shutter covers the lens, and this shuts 


which enable the 
light diffused. 
off light when closed. In back of the 


| which permits focusing of the light to a spot or a flood. 


operator 


lens is an iris 
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HERE'S Ysgol 


An aluminum ring carries this Plexiglas* 
navigator’s dome, serving as a strong, rigid 
mount in the plane. A plastic seal makes the 
assembly secure and weathertight. It’s an- 
other case of aluminum and plastics working 
together to handle a difficult assignment well. 

By using an extruded aluminum shape for 
the ring, metal is placed exactly where need- 
ed to receive the Plexiglas and its sealing 
ring. The extrusion method of manufacture 


supplements aluminum’s natural light weight 


by making certain that there’s no excess of 


metal employed. Formed and welded into a 


*Registered T. 
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Aluminum and Plastics work well as a team 


solid circle, production of this aluminum 
ring goes fast. Costs are moderate. 

Wartime products contain a number of 
similar examples of aluminum and plastic 
teamwork, each material contributing some 
desirable property to the finished product. 
Designers of postwar products are certain 
to find this combination equally valuable. 

Alcoa engineers will gladly give you the 
benefit of their experience in employing alumi- 
num and plastics jointly. Write ALUMINUM 
2179 Gulf Building, 


Pittsburgh 19, Pennsylvania. 


ComMPANY OF AMERICA, 


VM. of Rohm & Haas Co. 


ALUMINUM 
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Lets Pease Mei eM og ee me mee) 
the country's leading manufacturing plants. Comprising over 300 types 
of units, the Dialco line covers all applications in Aircraft, Marine, 
Electronic, Electrical, and Industrial Apparatus. Note especially the new 
Approved Vari-dim units (Nos. AAF42B3593 and AC40A7419-1). 


PLUS LAMPS: To speed production, we con supply any Pilot Light com- 
pletely assembled with G.E. or Westinghouse Lamps. Send us your prob- 
lem for irmmedicte solution . .. Write for 24-page Catalog and bulletins. 


TaN ees 


DWAY + NEW YORK 3 












DC MOTOR 
Reversible — compact 
— light in weight — 7 
segment commutator — 
low reactance rotor wind- 
ing — alnico field — 
totally enclosed. 











IS A TOOL! 


APPLY IT TO YOUR 
PROBLEMS 
AC —— DC 


Over a million Haydon Timing 
Motors and Devices are now ful- 
filling hundreds of timing func- 
tions satisfactorily. Compact, rug- 
ged, and accurate in performance, 
they are equipped with special 
motors to fit your particular re- 
quirements. Geared to from 450 
RPM (or faster) to one revolution 
in 1000 hours, they cperate on AC 
or DC current. Consult our Timing 
Engineering Service . . . we will 
be glad to help you with your 
problem. 


Send for your Catalog today! 
Address Dept. 31 










AC MOTOR 
Available 450 RPM {or 
faster) to 1 REV. per 
month; manufactured to 
your specific vcltace, fre- 
avency. speedand torque 
requirements 


MANUFACTURING COMPANY 
INCORPORATED 
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Greater convenience in operation is made possible by 
elimination of the familiar rheostat, due to mechanical 
control of light intensity. Lamp assembly can be easily 
detached from mount, shutter-control of white light is 
afforded by construction of ultra-violet filters, operated 
by same control ring, etc. Electronic Laboratories, 
Inc., 122 West New York St., Indianapolis, Ind. 


MINIATURE SNAP-SWITCH 


Rated at 15 amp., 115 volt ac., the apparatus is engi- 
neered on the rolling spring principle but in a new 
design and smaller size. Dimensions are 14%, in. thick, 
134, in. high and 1%¢ in. long. Fully enclosed in a 
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plastic case with 4 mounting holes % in. diam., all 
parts are non-corrosive and all contacts of fine silver. 
Actuation is with a stainless steel pin plunger. Avail- 
able in SP, NO and NC, DT, the unit is designed to 
permit leaf type or overtravel plunger type actuators 
to be attached to the case. Acro Electric Co., 1305 
Superior Ave., Cleveland 14, Ohio. 


SELF-RETRACTING CORD 


This attachment cord may be stretched to approxi- 
mately seven times its contracted length because of the 
special process employed in permanently molding the 
rubber outer covering containing the conductor into a 
spiral shape. This feature is notably valuable in cer- 
tain aviation communication and signalling equipment 
for it offers a more flexible space-saving assembly. 
Available with different conductor combinations and in 
various diameters, the cords are suitable for integration 
within postwar electrical devices. Cordage, Inc., Chi- 
cago, Ill. 


TEMPERATURE WARNING SIGNAL 


Specifiable for diesel or gas engines, pipe lines, ducts, 
storage rooms or vessels where remote indications of 
temperatures are required. The unit consists of a sig- 


AED SIGNAL 
wen TEMPERAT 

RISES ABOVE NORMAL 
REMAINS RED wren 
DANGEROUS TEMPERATURE 
+S REACHED 


GATE SiGWAL LIGHTS 
WHEN ENGINE 15 IN 
NORMAL fance 





CEB) } y Panis LIGHT ASSEMMAY 
Mes B10 PE THREAD : / 
| ADAPTER FURNISNED 
}| fom, PPE OPENING 


| i a. len , 
MERCURY THERMAL TUBE | = ¢ Fy = aaa 


||| Senses TemncwaTuse t 
: ae ACCURATE, OF PENOAGLE : Ie 
| UNAFFECTED BY MorSTURE, , | ' 


tg DIRT, VIBRATION OF 


ur 
na! light panel No. 7615 and a mercury thermal element 
No. 7215 fully protected in a metal container for thread- 


ing into pipes, ducts or engines. Red and green lights 
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THE WASHER THAT HAS THE EDGE 


listed on Government Ordnance Standard 
Prints BEAX 1-2.3-4.. 


7-8-10 
Shown on AN936 (Army-Navy Aeronautical 
Stondard) 
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SOLDERING IRONS 


are widely used in industrial plants throughout 
the country. They are designed to withstand the 
mae of the continuous service required of factory 
tools. 


SPOT SOLDERING MACHINE 


designed for treadle operation for 
advancement of iron and solder leaving 
operator's hands free for handling of 
product. 





SOLDERING IRON TEM- 
PERATURE CONTROLS 


prevent overheating of sol- 
dering irons between solder- 
ing operations. lrons do not 
deteriorate when being used. 
The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
varioussizesdesigned forcon- 
tinuous operationandsocon- 
structed that they are easily 
and quickly serviced, should 
elements haveto bereplaced. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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as well as panel assembly for mounting either on pane] 
or wall are furnished, and thermostat is equipped with 
Available for 12 or 24 volt ac. or de, 
the mechanism is unaffected by dirt, moisture or changes 
in altitude, will withstand severe shock and _ vibration 


connecting leads. 


and needs minimum attention as green light indicates 
thermal unit is functioning. Accuracy and long life 
are featured. Vapor Car Heating Co., Chicago 4, IIL. 


CURRENT INTERRUPTOR 


lor high speed interruption of inductive de. circuits, 
The unit is designed to replace magnetic contactors pre- 
viously used on re- 
sistance welders of 
the electro-magnetic 
stored energy type. 
While the contac- 
tors proved effec- 
tive, the continuous 
arcing required pe- 
riodical mainte- 
nance and, replace- 
ment and power 
loss resulted. Con- 
tact points of this 
high speed, SP ap- 
paratus are shunted 
by a bank of ca- 
pacitors. Movable 
contacts open with 
a high acceleration so that at any instant they have sep- 





arated enough to prevent a discharge while primary 
Features include 
reduction of maintenance, increase of efficiency and 20 


current is directed to the capacitors. 


per cent greater operating speed due to shorter charging 
time. 4915 West 67th St., Chicago 
38, Il. 


Sciaky Bros., 


MINIATURE INDUCTOR COILS 


Offering a wide range of engineering possibilities in high 
frequency radio and other electronic uses, the apparatus 
is supplied in diameters from /% to 1% in. Construc- 
tion assures maxi- 
mum rigidity and 
accuracy with light- 
est possible weight. 
Any type of mount- 
ing can be supplied 
and the small coils 
equipped 
with fixed or vari- 


can be 


able, internal or ex- 
ternal coupling 
links and other fea- 
tures to match al- 
Each of the five diameters is available 





most any use. 
in any winding pitch from 44 to 4 turns per inch, or less 
Wire sizes range from No. 14 to 28 and 
practically any desired type of wire can be supplied. 


if required, 


The coils are readily adaptable to every requirement 
from complicated band-switching assemblies to “tailor- 
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POST-WAR PLANNING DEPARTMENT OF 


TAYEILOR FIBRE COMPANWT 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE * Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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Gutter-wound Coils or Large Coils with 
Insulating Material Between Layers for 
Heavy Duty... Automaric Guiding and 
Stopping . .. Maximum Density 


Direct-current Field-coils and other types requiring 
absolute accuracy and maximum density of wire turn 
location can be wound, one or two at once, on the Uni- 
versal No 98 Coil Winding Machine. 


REGULATED TENSION. Unrolling tension device and 
compensator automatically regulate tension from wire- 
reel to winding arbor. 

AUTOMATIC STOP MOTION. Prevents damage to feed 
mechanism by any obstruction in path of carriage. Also 
stops machine if reverse mechanism is incorrectly set. 


AUTOMATIC REVOLUTION COUNTER. Positively stops 
winding at any predetermined number of turns—with- 
out “over-running”’. 
MAXIMUM DENSITY. A system of wind termed “im- 
bedded layer” accurately places the wire in the grooves 
formed between turns. 
AUTOMATIC GUIDING. Wire is guided mechanically 
onto coils. Hand guiding is eliminated. 
Cross-wound coils (lattice-type)— Bul- 
letin 84 


Layer-wound coils, automatically wound 
—Bulletin 96-103 


Spool-wound coils without insulation be- 
tween layers—Bulletin 102 


Paper-insulated coils—Bulletins 104 
and 105 


23-4-50 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


made” coupling link units, or sturdy, easy-to-mount 
coils for any tuned rf. circuit. Barker & Williamson, 
235 Fairfield Ave., Upper Darby, Pa. 


SILICON PLASTICS 


Made by blending the element silicon with organic 
chemicals derived from carbon, hydrogen and oxygen, 
a new type of plastic has recently been developed. The 
product group includes insulating resins, dielectric 
Huids and industrial greases. Other forms are under 
development for high or low temperature extremes. 
The insulating resins are of the heat curing type with 
high temperature stability to serve as insulating var- 
nishes with glass fibre, mica and asbestos insulating 
materials. The fluids are inert with viscosity little af 
fected by temperature changes. They have excellent 
dielectric properties, are chemically resistant and serve 
well under temperature extremes. The greases are 
intended to serve as lubricants for glass, ceramic and 
plastic fittings and may fill other purposes. Dow Corn- 
ing Corp, Box 592, Midland, Mich. 


BAYONET INDICATING LIGHT 


Kor use with a T3!4 type single-contact lamp bulb, this 
unit embodies a new design of lamp socket free from 
press-fit methods of assem- 
bly and provides a direct 
electrical connection from 
the shell and the center con- 
tact pin to the terminal 
spades. It is desirable for specification where excessive 
shock and vibration are found. Bayonet caps cannot 
come loose as with screw type lens-caps, and the latter 
usually require four complete turns to be held firmly in 
place, whereas the bayonet type requires just 10 degrees 
of one turn. H. R. Kirkland Co., Morristown, N. J. 


GUN TURRET CONTROL GRIPS 


Providing instant continuous control over gun firing, 
communication and turret rotation, the grips are a 3- 
switch type used by Naval aircraft gunners in power 
driven turrets. The first switch (controlled by tripper 
which is operated by index finger) is the firing trigger 
switch. It carries a heavy electrical current which 
eliminates the necessity for relays where the loads do 
not exceed 40 amp. continuous or 70 amp. intermittent. 
The microphone switch (controlled by thumb-operated 
red button facing gunner) can be used either for inter- 
communication or high speed to accelerate the turret 
rotation to get guns on the target quickly. On the 
righthand grip, it can be used for communication and 
on the lefthand for high speed, or the same circuit can 
he operated from both grips. The safety switch (con- 
trolled by spring release at base of grip) puts the turret 
out of action if gunner is disabled, thus preventing his 
fire from hitting friendly aircraft. (Gun grips are 
molded of high impact type plastic macerated fabric 
phenolic material, adopted for its high impact strength 
and ability to mold intricate detail. Strength of the 
grips is an important factor for they must be able to 


ELECTRICAL MANUFACTURING 











BONDED RUBBER 


jo to the fact that vibration cannot be seen or read- 
ily detected through the human senses, particularly vibration of 
a high frequency and low amplitude nature, its disastrous effects 
do not become apparent until equipment breaks down. Vibra- 
tion can be hen t uese a disease, where the undermining effects 


are not apparent until a nervous collapse or some functional 
disorder results. 


Today, in all fields where any form of structure in motion is 
employed and the presence of harmful vibration is known to exist, 
provision for its control is being made by designers and builders 
of such equipment. Vibration can be controlled and isolated. To 
provide this protection involves only: 


. Provision in your design for the use of flexible mountings. 


. Selection of mountings which are of the proper design, size, 
deflection and load rating. 


PLATE FORM 3. The correct positioning of the mountings in relation to the 
SERIES MOUNTING direction of the disturbing forces. 


Lord Shear Type Mountings fulfill all of these requirements. 

oy They are the result of over twenty years experience in the design 
_— and manufacture of bonded rubber-to-metal products. Either 
natural or synthetic rubber can be used. 


Lord Mountings are produced in a few basic styles, in hundreds 
of sizes, and in load ratings ranging from a few ounces to several 
thousand pounds, with deflection ratings of 1/16” to 1/2”. 


Through: proper mounting selection, isolation efficiencies 
ranging from 75% to 85% reduction of disturbing forces may be 
expected, although reductions up to 97% are not unusual on 
equipment operating at very high frequency. 

The use of Lord Mountings will prolong equipment life, lower 
maintenance costs, insure greater accuracy of operation, reduce 
material weights by eliminating the necessity for inertia masses, 
increase personnel efficiency by eliminating nerve wearing noise 
and vibration transmitted through solid conduction. 


If you have a vibration problem call in a Lord Vibration En- 
gineer or write for Lord literature on Vibration Control. It 
contains valuable engineering information as well as illustrations 
of all types of Lord Mountings. 


Than Before—Buy EXTRA War Bonds 


SALES REPRESENTATIVES 
NEW YORK - - 280 MADISON AVE 
CHICAGO - 520 N. MICHIGAN AVE. 
DETROIT - - 7310 WOODWARD AVE. 
BURBANK, CAL. - 245 E. OLIVE AVE 
CANADIAN REPRESENTATIVES 


RAILWAY & POWER ENGINEERING CORP... LTO 
TORONTO, CANADA 
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Commutation is the heartbeat of a 
motor or dynamotor. A schoolboy might 

4 define this important function as: “conducting 
the right voltage to the right place at the 
right time.’’ That description is simplicity 
itself, but not so simple are the design 
calculations upon which cummutator 
manufacture and performance are based. 





In d.c. machines, such as Eicor 
motors and dynamotors, commutation re- 
verses current direction thousands of times per 
second, each reversal involving the making and 
breaking of a momentary contact. To provide 
years of unfailing service, the commutators 
must be large enough to carry the current and 
dissipate the heat but Still be of a diameter 
small enough to afford moderate peripheral 
speed and long brush life. Division of the 
commutator into segments of proper number 
is based on such factors as voltage, 
composition and size of brushes, and on 
performance requirements. 


The individually formed copper 
and mica segments are hydraulically swaged 
into permanent position on the mica lined 
steel core. After heat treating, high potential 
tests are made between segments and from 
each segment to ground to prove insulation. 
When the commutator is mounted and 
connected as part of a complete armature, it 
is finished by turning and undercutting 
(illustrated ), and then by machining to 
concentric limits measured in “‘tenths.”’ 


Good commutation, so vital to the 
fine performance of an Ficor unit, , 
can be consistently achieved 7 
only by men with specialized 
knowledge and experience. 








withstand the entire weight of the gunner when he is 
thrown against them with varying positions of the 
plane. Impact tests showed that progressive blows 
against the assemblies up to 400 Ib. did not damage 
them. Thermo-setting plastic material is preferred 
above all others due to ability to withstand a wide 
temperature range. Types P302° and P303 are capable 
of resisting temperatures from minus 70 deg. to minus 
180 deg. F and are light in weight. Plastic Manufac- 
turers Inc., Stamford, Conn. 


WATER-SEAL ELECTRICAL CONNECTORS 


Designed to provide a water seal for cable ends. Made 
from pure copper and silverplated, the barrel of the unit 
is indented onto the conductor while the shroud is com- 





pressed over insulation to form a water-tight cable-end 
seal. Installation is made with a special die which in- 
dents the connector and compresses the shroud in one 
operation for cables up to 1,000,000 circ. mil. Con- 
nectors above this figure are installed with separate 
dies for indentation and compression. Water-seal ter- 
minal for single conductor cable is shown in the illus- 
tration but other sizes and types are available for cables 
from No. 4 to 2000 MCM thereby offering a wide 
variety. Burndy Engineering Co., Inc., 107 Bruckner 
Blvd., New York 54, N. Y. 


SEAM WELDING CONTROL 


Designated as Type CR7503-B110, this new control is 
suitable for operations where frequent changes of the 
timing pattern are required as when welding a variety 
of materials of various shapes and thicknesses. Incorpo- 
rating a completely electronic timing 
circuit, the unit operates on a 230/ 
460/575 volt, single phase from any 
60 cycle power supply. The control 
consists of timing, firing and a heat 
control and power panels. --Anyone 
of these can be separately discon- 
nected and removed to facilitate in- 
spection or servicing. Mounted ina 
sturdy, floor-type enclosure, the full 
length front and rear doors can be 
locked. A calibrated heat control 
dial is located on a compact panel 
easily accessible through a flap open- 
ing in the front. Also located on 
this panel are snap switches for providing easy, instan- 
taneous, independent adjustment of heating and cooling 
time in one cycle steps from 1 to 30 cycle. On the 
front door, a row of indicating lights shows at a glance 
whether the water flow is adequate, whether power 
has been applied or the time delay has timed out. Tubes 
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DYNAMOTORS + D. C. MOTORS + POWER PLANTS * CONVERTERS 
New York, U. S$. A. Cable: Auriema, New York 


and connection terminals are conveniently located, the 
water supply inlet and outlet fittings being on the out- 
side of the enclosure. Smooth heat control is provided 


Export: Ad Auriema, 89 Brood St 
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Using a new and modern principle of internal combustion, the High Speed Jet Propulsion Plane 
will travel the stratosphere at tremendous speeds — continuously “exhaling” its way through even 
the thin upper atmosphere. It promises to compress still further geography of our narrowing world. 


Among the amazing developments in flight, none has 
caught greater public fancy than the Jet Propulsion Plane. 
Previewed here in scale model and realistic background 
designed by Norman Bel Geddes, an idea is given of how 


this plane may appear in Tomorrow’s skies. 


And when the day arrives that public fancy turns to pub- 
lic patronage — it will be because Fafnir, working closely 


with aircraft manufacturers, has designed and built the 


JULY 1944 


precise and practical ball bearing units necessary to the 


swift jet plane’s controls. 


Planes, cars, household appliances, machinery — every 
useful vehicle and device that makes use of rotary power — 
can be operated friction-free when equipped with Fafnir 
Ball Bearings. And you can depend on Fafnir for your 
wants because the Fafnir line is a complete line — individ- 


ually applied! The Fafnir Bearing Co., New Britain, Conn. 
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PILOT LIGHT 
DATA 


Just 


Released 









If you have Pilot Light applications, you will want 
a copy of this new data book, which illustrates and 
fully describes Gothards wide range of variable in- 
tensity and fixed units for practically every applica- 
tion and voltage you can think of. Also described 
are brackets, bulbs and accessories. Have your 
secretary request a copy today. 
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COMPANY 
1320 NORTH NINTH STREET, SPRINGFIELD, ILLINOIS 






THE MERCOID CORPORATION 
4211 Belmont Avenue, Chicago 41, Illinois 
MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 


CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 










MERCOI OD 


CONTROLS AND MERCURY SWITCHES 


See catalog No. 600 for description of complete line 
MERCURY SWITCHES 





DA PRESSURE CONTROLS 


Industries’ first 6 
choice for depend- 
able control perform- 
ance. The outside 
adjustment and vis- 
ible dial eliminate all 
guesswork when setting the op- 
erating range. 












Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
“fine, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 









TEMPERATURE CONTROLS 


ie 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 







Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 









ture described MERCOID 
above. FLOAT 
CONTROLS 





Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 









by the phase shift method, and an electronic circuit jn 
the control provides accuracy of the timing pattern of 
the weld without utilizing moving parts. 
tric Co., Schenectady, N. Y. 


General Elec- 


WATER LEVEL CONTROL 


- 


Simply operated by the use of 
three electrodes of different 
the apparatus is 
mounted in a special fitting, 
directly connected to the boiler. 
These electrodes are connected, 
by a special cable, with the 
electronic unit which be 
placed anywhere desired with 
in 200 ft. of the boiler. Intake 
valves are automatically opened 
or the feed-water pumps are 
started when the water in the 
boiler drops below the end of 
the medium length or low level 
electrode. . Water continues to 
flow in until it contacts the 
short or high level electrode when the valves are closed 
or the pumps stopped. If the water supply fails when 
it drops below the medium electrode and continues to 
fall until it leaves the end of the long or emergency 
electrode, the fire is extinguished by cutting off the 
electric pump or by closing the fuel valve. At the same 
time an alarm, bell or light is activated. Lumanite Elec- 
tronic Co., 307 South Dearborn St., Chicago 5, Il. 


lengths, 


can 





WIRE-WOUND SURGE RESISTORS 


Specifiable for the x-ray and other high-voltage uses, 
type 290 matches modern requirements for greater de 
gree resistance units capable of handling high voltage 
while dissipating normally 200 watt. Wound on high 
grade non-hydgroscopic ceramic forms with insulated 
nicrome wire, single layer space wound, the units are 
available in any resistance from 1,000 to 3,000,000 ohm. 
Protecting the wire is a special finish which reinsulates, 
resists heat and assures operation at 450 deg. F. A 
typical use is in the constant potential dc. output of a 
high voltage rectifying system. Shallcross Manufactur- 
ing Co., Jackson and Pusey Aves., Collingdale, Pa. 


RIBBON-RECTANGULAR WIRE 


Available in shapes as thin as 0.004 in. and made in one 
quarter the size formerly considered the low limit for 
thickness of this product. Specifiable for producers of 
electronic devices and other electric components, this 
new wire is smooth, strong, flexible and capable of 
withstanding high-speed winding without damage to 
insulation. Tests to determine heat aging, flexibility 
and thermoplastic flow have proven superiority ovet 
conventional enameled wire. Final dielectric strength 
judged by reaction to abrasion and winding, and re 
sistance to abrasion, heat-shock and solvents, is greatet 
than that of other types. The magnet wire can be 
applied where round wire previously had to be used. 
General Electric Co., Schenectady, N. Y. 
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1935.-- Sensitivity | milliampere 
y 10 microamperes 
icroamperes 
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1938.-: Sensitivit 
1940.-- Sensitivity 5m 


1944.:: sensitivity . 


With today’s emphasis on electronics, Weston developments in the field 
of Sensitive Relays assume utmost interest to design engineers. Even 
prior to the war, these relays provided positive contro] at input values low 
as 2 microamperes or 1 millivolt. Employing Westons exclusive magnetic 
contact principle, they handled 5 watts at 110 volts, with complete freedom 
from contact troubles. 

But relay development at Weston has kept pace with the more exacting 
control needs of this war. Relays with sensitivity for exceeding that of 
pre-war days already have proved their reliability on critical equipment, 
and under the most rigorous conditions! 

More than likely, these relays provide the answer for many of tomorrow’s 
products; for they provide the simplest, most compact means of controlling 
at minute energy levels. 

Have the full story on “what's ahead” in sensitive relays and instruments 
at your fingertips. Check Weston, too, on all war instrument needs! 


Laboratory Standards . . . Precision DC and 
AC Portables... Instrument Transformers 
.. « Sensitive Relays... DC, AC, and 
Thermo Switchboard and Panel Instruments. 


FOR OVER 356 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUM 


Specialized Test Equipment... Light 
Measurement and Control Devices... 
Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 
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AVAILABLE types, forms, sizes and related variations 

for those electric motors which the engineer-designer 

M O O rm S may specify for integration within his product are re- 
viewed on these pages each month by the editors of 


ELECTRICAL MANUFACTURING. 


W hat They Will Do Revised frequently, this two-way table covering the 


motor offerings of ELECTRICAL MANUFACTURING adver- 
Who Makes Them 
(Continued on p. 166) 









































































































































































































































































































































































































































































Ball ABCE | BC ABCE | ACD |ABCE|} CD | ACD | ACD_ 








BEAR- 


.& c g ; 
: >» & x a ° £ 
-lslg 8 ¢ | & | g]4o] Zs | é . is 
° 0 . Q n fi @ © ‘ r 
A—SINGLE PHASE 5 e js 8 2 ° 2 Su| 88 26 ; 8 y 
B—POL YPHASE ol3i3 i: 5 2 3 |#2] 52] 83 i | 8 8 
C—DIRECT CURRENT | $s 3 é 3 BS ce. | 3 one (ees é = = 
D—UNIVERSAL 2 | #19 ai < g - |48|22| 2215 | 3 | i) = 7a 
E—TORQUE 3/3 |2| 43 & $ 3 |32/35] 8 | & | eig| & : 
=lzlil 2 3 e Se eP ize) eo | 2 | ele] § | 
< = a a [oe UO 0 Q me _ | 3 ; = & 1e3 
gh | Miniature <1/50_ | AC | Sd CA | ACD | ABCD —____|____|AGD |___ |_____ |ABGE |"G_ | ABCDE| "AcD 
gg) Fract.1/50-1 | AC JABCE)__ | ABCDE | ABCD | DE | ABCE | _|ABCD, ABC_ | ACD | ABE | CD | ABCDE! ACD 
SS | lovers 7% || ABC | —BG_ |ABce [Wo | |ance || |e fF 
me Large <7% B BC ABC BC , Be 
Constant AC |AaBc|A| ABC ABCD | BCDE | ABCE | BC | ABG | ABCE | AG | AB_| Gp | ABG | GD 
Synchronous ees A AB AB _ | B . lan a ka. AB 
owes A | Aj ACD ACD BC | BC | BC | cD | G__ | Aacp _| GD | acd | 
Sj Adjustable | |sSCAB CS ACD | ACD | BC _ABC_| BC | CD CG | ACD ACD | ACD 
2 Two AB | A D A B | AB | B | “ABGE | ACD a [ 
) Malti eee fe ee mL a hd) Ue de a \"ABCE | = - 
High cy {|_| acp |" acp_ |"BCD_ |_ABC_ | BC /AGD|_ABG |AGD | ABC_| GD | AGD_|~€D_ 
Reversing “AC "XG [A | ABCD [ABCD |RCDE | ABC” BC |"AG | ABGE | ACD | ABC’ | GD [ABCD | AGD 
Split-phase A A A A :. f | A A A A 
Resistance-start 7 ae orien neers eg Laren oa 
Reactor-start CUS riggaaet | cs x Tar ech oe = i 
Capacitor-start ES a5 ay A ee ee ae a A —_— 
Capacitor aa | Tk A " Ae ae a ee ae ee 
K Series | ACDE | ACD _ [__lacp | c | acD CD | ACD | ACD 
[oe 1 aie es ah cectaa 
g| Compensated repulsion __ — |—_—— _ 
Repulsion-start induction | i aeons aia | 
Repulsioninduction =| | aA || TTCdSCC‘“‘(CSC*rOOC~™ sl 4 —_ a ie mar. 
Squirrel cage [a on |_ABE me ee A 
Wound rotor ie. re . 
Shaded pole ek __| | | ae 
High eycle | B B AB | 
R Norma! torque, | 
O normal starting current B AB | AC AC 
ce Normal torque, 7 a 1) - ‘7 
Zz low starting current | B | AB | A 
Es High torque, nee ae 7. io sy 
<_ low starting current S | AS | ae J 
sc High slip BI — a eee co ame 
| Low starting torque, | 
S.<| normal starting current mn ee e Looe | 7 
| Low starting torque, = : 
©} _low starting current AB A | 
~_|_ Low voltage <116-220 ACD | ABCE | ACD | CD | ABCD | ACD 
Open ts ABCE | BC |acp | ABCE | ACD | AB | CD |_AGD 
Protected _BC | AGD| ABCE | ACD | AB | CD “ACD” 
5 Knchosed “BC | ACD | ABCE | ACD | ABC | GD | ABCDE| ACD 
< f BC | ACD | ABCE __| cD 
E | _Explosion-proof _ABCDE™ _B | |-ABCE | ACD |~ | . 
Fan cooled ABCDE BC |} ACD| BCE | ACD | AB | CD A ACD 
_ Pipe ventilated BC ce ; : 
©} Horizontal ABCE | BC ABCE | ACD |ABCE| CD | ACD | ACD 
Z| Vertical a! “BCDE | ABCE | BC “ABCE | ACD |ABCE| GD | ACD | ACD~ 
5 | Flange tT -4 ABCE | BC _ABCE | ACD |ABCE| CD | ACD | ACD 
5| Bracket ABCE | BC ABCE 
SF Resilient ABCE | ABC | 7 
=| Sheftles a “ABCE | BC |” ABE oe 
, | Sleeve _AB_ ABCE | BG | ACD | ABCE | ACD | |CD |_| ACD 
2% Oilless a ACD | | CGD ACD 
z 























































Tapered and straight roller “BC RE secs Mec ome ad 
Speed reducer ABCE | BC AG ACD ACD_ 
28 Clutch ra c ACD |. [opt Mie 
<| Brake ABCE | BC BCE | ACD | |cD| 
cE ovesnor control mee ACD |__| cD C ACD 
i | Temp. protected 2 A lt Sc. RI] Sly ie A a 
ax Cantfriugal switah ee eee ee ee La EE Rk ee 
wo-power i B BE 






164 ELECTRICAL MANUFACTURING 








When the hour of Victory arrives, industry can 
count on IRC to supply its pent-up needs for 
all types of resistors. Mass production methods 
now in operation in these, the world’s largest 
resistor plants, assure ample quantities at favor- 
able prices. 
AN INVITATION 

If resistances will play a part in your post-war 
products, consult IRC. You're sure to obtain 
unbiased counsel because IRC makes a 
broad and varied line... is not limited 
to just a few specialties. Naturally, 
your confidence will be respected. 
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NOTE THESE QUALITY FEATURES 
OF IRC MP HIGH FREQUENCY RESISTORS 
1. Extra strong ceramic tube has exceptionally 
low loss characteristic at high frequencies. 


2. Metallized filament coating is of high specific 
resistance and eliminates skin effect at U.H. F. 


3. Several baked coatings of special varnish pro- 
vide adequate protection against the effects of bu- 
midity and shield resistor from mechanical injury. 


4. Pre-curing and stabilizing of resistance coating 
at high temperatures eliminates appreciable 
aging. 
5. Tests indicate that water cooling at 
tap pressure increases power rating 
approximately ninety times. 
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tisers permits ready reference to either power units or to 
the individual manufacturers of them. To use, merely 
select the basic character of the performance desired 
(note both main classifications and sub-headings) with 
due regard for the energy supply, as covered by the 
A, B, C, D and E key letters. 

Motor specifiers should have a working knowledge of 


Motor Availabilities 


(Continued from p. 164) 
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| Lumarith’ insulation... 


guards against 


etack HAND 


LUMARITH (cellulose acetate) insulation is especially 
effective in resisting electro-chemical oxidation wher- 
ever electrical equipment must operate in a highly 
humidified atmosphere. A textile mill spinning-room 
provides an excellent example. Here humidity must 
be adequate to keep down static electricity, and con- 
tactor coils especially have been known to burn out 
prematurely due to moisture-induced corrosion. The 
use of Lumarith insulation guards against this trouble. 

Lumarith films for moisture-resistin~ wrappers and 
layer insulation, and Lumarith dip coi ‘ve ex allent 
dielectric and physical strength and a .__.,w in mois- 
ture absorption. The films are furnished plain or with 
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a special mat finish which is easy to see and prevents 
slipping of wires—important winding advantages. 
“Lumarith for the Electrical Industry” is a booklet 
worth studying. Send for your copy. Celanese Cellu- 
loid Corporation, a division of Celanese Corporation 
of America, 180 Madison Avenue, New York 16, N. Y. 


Reg. U.S. Pat. Off. 
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Motor Availabilities 


(Continued from p. 166) 


applicable WPB restrictions. See “Standard Motors and 
Controls Will Take Stepped-Up Loadings,’”” November 
1942, p. 40 and ‘“‘Motor Starters For The Wartime 
Product,” March 1948, p. 85. Specific inquiries regarding 
motor characteristics or availabilities should be referred 
to the individual manufacturers or to the Director of 
Reader Service, ELECTRICAL MANUFACTURING. 
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Look at 


THIs new postwar, general purpose Fairbanks- These Features ! 


Morse Motor is available to industry now. 


; * Itis a 40°C. motor. 
Never before have there been more stamina— more protec- 
: “1: a : * Iti ed motor. 
tion — more versatility — built into a motor housing. oo - 


- ; * Ithasan optional conduit box 
You'll have to see it demonstrated to appreciate fully assembly. 


how much this motor can really offer you. ee a oe 


BUY WAR BONDS * Ithas ball bearings—sealed- 


in and protected. 











* Ithasthe exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 


FAIRBANKS-MORSE 
a : Write for detailed information. 
Mt ULES RO AA Fairbanks, Morse & Co., Fair- 
aU ass SH Vea ET banks-Morse Building, Chicago 
MOTORS STOKERS of 5, Illinois. 
GENERATORS ae a 
RAILROAD EQUIPMENT 
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SLIDING CONTACTS 


mide from 






[ibsiloy ( ip 
Feature These Advantages 


1. Low voltage drop 
2 Self lubrication— 


low friction 
J Long wear 
4 Designed for high current 


* density applications 


5 Operates efficiently at 
* high altitudes 


* Gibsiloy C has the lowest voltage drop of any 
contact metal containing graphite. It is not ad- 
versely affected by various atmospheric conditions 
and altitudes. Gibsiloy C sliding contacts are rec- 
ommended for use in airplanes and tank turrets 
and other rotating electrical equipment—in in- 
struments, rheostats, and other sliding contact 
applications. Consult us on your contact problems. 


* y 
Ea faclured by 


eam EPC oD be 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. | 
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POWER SOURCE MODIFIER 





Continued from p. 126) 


steel is used with brass terminals silver soldered. The 
unit has a base of linen phenolic and supporting studs 
are placed at vibration points in the corrugated resist- 
ance strip to assure trouble-free operation. Resistance 
is 0.0045 to 0.005 ohm at 100 amp. Weight is 11 oz, 
Hot spot temperatures are 340 deg. F and 170 deg. F 
at 100 and 50 amp. respectively and result from a 
30-min. test with the unit base parallel to a horizontal 
plane in still air at 80 deg. F. The 50-amp. unit is also 
of stainless steel with brass, silver soldered terminals 
and a mounting base of linen phenolic. Similar sup- 
porting studs are provided. Resistance is 0.010 to 0.011 
ohm at 50 amp., and weight is 9 oz. On this size, high 
point temperatures are 204 deg. F at 50 amp., 110 at 
25 with the base parallel to a horizontal plane in still 
air with ambient temperature of 80 deg. F. Test time 
amounted to 30 min. 


WHERE AC. IS NEEDED 


RODUCTION of ac. from a de. power source is 

the operation generally referred to as inversion. 
There are many devices to produce this action: Elec- 
tronic units, vibrators, and rotary types. 

One of the vibrators currently available for aircraft 
specification is used to provide positive and instant ig- 
nition for engines. It applies a pulsating low voltage 
current directly to the low voltage winding of the mag- 
neto—1.8 amp. at 24 volt de. By transformer action 
within the magneto, this input is stepped up to provide 
a high voltage output which assures instant ignition 
regardless of prevailing weather conditions and low 
magneto speed. It operates only during the starting 
cycle and is then automatically disconnected. 

Power losses are reduced by application of the low 
voltage current direct to the magneto, and the arrange- 
ment is highly efficient. Design has been mindful of 
the necessity of eliminating radio interference. The 
vibrator unit weighs only 2 lb. It is enclosed in a plated 
steel case for durability and strength, and corrosion is 
inhibited by thorough external protection. Coils are 
embedded in a specially-developed high-melting-point, 
moisture-resistant insulating compound. Dimensions 
are 45@ in. sq. by 2% in. 

In a line of other typical offerings, vibrators are 
basically included as components in complete power 
supply units. Even here, however, for integration 
within other devices, vibrator units are available alone. 
They may range in input from 4 to 32 volt dc. with 
maximum output of 75 watt and basic frequencies of 
107 and 180 cycle. Higher powered units and tandem 
types range from 150- to 1000-watt maximum output 
with various input voltages from 4 to 220 dc. and 
standard: frequencies of 60, 100, and 120 cycle, either 
constant or variable.* 

Rotary inverters are commonly connected to the de. 





* See “Vibrator Converters, Wartime Improved, Offer Highly 
Flexible Power Sources”, February 1944 
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With Cluteh Aead— Ether. Will De 


This is the only modern Assembly Line screw so designed that it also 
operates with an ordinary type screwdriver ...even with a piece of 
flattened steel rod in emergency. The only requirement is that thescrew- 
driver or flattened rod be reasonably accurate in width. The thick- 
ness of the blade, so important with other screws, is a secondary con- 
sideration with CLUTCH HEAD because its roomy recess allows great lati- 
tude in this respect. Obviously, a broad tolerance like this is invaluable 
in field service where the Type ‘‘A”’ Drivers (used for the fast tempo 
of Assembly Line work) may not be immediately available. This log- 
ical simplified design applies to all sizes and styles of CLUTCH HEAD 
Screws... an exclusive feature that is daily proving its worth in the 
War effort by keeping men and machines in motion when time is vital. 


Personally test this feature...and the many other exclu- 
sive CLUTCH HEAD advantages for faster, safer, and lower- 
cost production. Ask us to mail you package assortment of 
CLUTCH HEAD Screws and sample of the Type “‘A”’ Bit. You 
will find that CLUTCH HEAD is The Screw That Sells Itself. 


You may order CLUTCH HEAD This rugged Type ‘‘A’”’ Bit is 
Screwsin Standard and Thread- animportant lower-cost item. 
forming types for every pur- It delivers longer uninter- 
pose. Their production is rupted service and a 60- 
backed by the resources of second application of the end 
this Corporation and by surface to a grinding wheel 
those of responsible Licensees. restores its original efficiency. 


UNITED SCREW AND BOLT CORPORATION 
PL RADDA EY Pa Me Ot 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 

in, and is equipped to handle, both the design | 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 







CHICAGO TRANSFORMER 
CORPORATION 


TREE “ee 





ENGINEERS: Here's 
the BIG POINT about 


AMPERITE 
REGULATORS 







1 AMPERITE 
VOLTAGE VARIES i 


Mae ee 


1. Amperites cut battery voltage fluctuation 
from oximately 50% to 2%. 

2. Hermetically sealed—not affected by allti- 
tude, ambient temperature, humidity. 

| $$. Compact... light . . . and inexpensive. 

DELAY. RELAYS: ro: delays from | to 100 seconds. 

. Hermetically sealed. Unattected by altitude. . .. Send tor catalogue sheet. 


NEW! 4-page folder will help you solve Current and Voltage Problems: 
gconicins much valuable data in practical form — Write tor your copy now.| | 


FA MPERITE CO., 561 Broadway, New York (12), N. Y. 


W. Toronto 









In Canada: Atlas Radio Corp., Ltd., 560 King St 






172 


bus of the plane through a solenoid-operated switch, 
Input voltage, for the nominal 24-volt system at least, 
is actually considered to be 27.5 volt with maximum 
variation of plus or minus 2.5 volt. Carbon pile voltage 
regulators usually restrict this variation to less than ] 
volt, aside from transients. Inverter requirements in- 
clude ability to start and carry full rated load continy- 
ously within this voltage range and throughout the 
gamut of other ambient operational conditions. Ex- 
pected operating life is at least 1000 hr. without major 
overhaul and with starting as frequently as once dur- 
ing an hour, 

One of the suppliers offers three essentially standard 
sizes of rotary units bearing ratings of 250, 750, and 
1000 va. Single phase outputs of 400 cycle at 26 volt 
with 40-per-cent power factor are 60, 250, and 250 va. 
respectively. At 115 volt and 90-per-cent power factor, 
the two smaller units have 190- and 500-va. single- 
phase, 400-cycle outputs, while the third produces 750 
va., 3 phase. 


SOME CIRCUITS CALL FOR REGULATION 


ee points for the 26 volt output in- 
clude electrical instruments and other single-phase 
loads like fluorescent lighting, whose voltage require- 
ments are not exacting. Automatic regulation is not pro- 
vided. On the 115 volt circuit are automatic radio 
compass, motor loads, supercharger regulators, auto- 
matic pilots, and bombsights. As the equipment used 
on this circuit is increasingly of precision nature, and 
because other circuits within the plane create relatively 
serious voltage fluctuations, automatic control of this 
115 volt, 400 cycle source becomes necessary. 

Classified as to type, the three inverters listed are re- 
spectively an inductor-dynamotor, a cascade inverter, 
and a dynamotor-generator. The inductor dynamotor 
has a single armature with salient teeth or poles. The 
ac. winding lies in slots in the pole faces—the field 
poles otherwise being like those of an ordinary two-pole 
dc. motor. It represents the merging of a motor-gen- 
erator set with inductor generator into a single magnetic 
circuit. The only available control of output voltage 
is the step arrangement of its tap switch, and at 400 
cycle, speed limitations are about 4000 rpm. 

The cascade inverter is physically like a two-bearing 
motor-generator set with two parts and one frame. 
The de. end acts as an inverted rotary converter for 
200-cycle multi-phase output which goes to the rotor 
of the ac. end. This is slotted and wound in a manner 
similar to that of the dc. armature, except that the 
200-cycle phase rotation is reversed. The ac end oper- 
ates as an ac. excited generator with combined elec- 
trical and mechanical rotating field. In a unit built to 
operaté at 6000 rpm. with 400-cycle output, half the 
energy is delivered from the dc. end electrically and 
half mechanically. Four conventional stationary salient 
field poles are located on the dc. end, and the ac. end 
has a four-pole stator. Voltage control is by tap switch 
connected to the output stator. 

Dynamotor generators deliver both single- and 
3-phase output with a design such that the single-phase 
load does not unbalance the 3-phase voltages. The units 
operate at 8000 rpm. with 6 poles and have dynamotor 


ELECTRICAL MANUFACTURING 


Machinery? Certainly equipment is mighty 
important, and that’s why General Industries 
Company has one of the finest equipped plants 
in the country—including presses for every 
type of molding, from very small to extremely 
large sizes. 

Mold making? You can’t expect to get a per- 
fect molded part unless the pattern is perfect. 
That’s why we prefer to make our own molds. 
In all modesty, we believe the ability of our 
mold designers and makers can’t be excelled by 
any plant in the nation. The right molds mean 
accuracy, fine finish with a minimum amount of 
time and cost for machining or hand work. 

Materials? Every molder has access to the 
same materials, but all do not have the knowl- 
edge required to select exactly the right ma- 
terial for the finished job, and to work it in the 
most efficient and economical manner. That’s 
where experience counts, and we do have that 
experience. 

Resourcefulness? Every plastic molding job 
we undertake is studied carefully by our 
engineers to see if any way can be found to 
improve the quality and utility of the part and 


Reliability? This perhaps is the most im- 
portant characteristic of all. It means deliveries 
on time, of the quality specified, at the price 
quoted, without bickering. Many customers 
tell us they prefer General Industries because 
they know we won’t let them down in even 
the smallest particular. 

So, if you are planning postwar preducts which 
include molded plastics, we suggest you keep 
in touch with us. Right now, we’re so full of 
Uncle Sam’s work that we cannot take on any- 
thing additional. But when that job is finished, 
we'll be glad to work with you. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA ° ° OHIO 


THE 
Zo: es 


NDUSTRIES 


COMPANY 


PLASTICS 


MOLDED 


Molded Plastics Division ¢ 


reduce the cost. Frequently, from our experi- 
ence we are able to accomplish all three of 
these objectives. 


Elyria, Ohio 
Milwaukee: Phone Daly 6818 
Philadelphia: Phone Camden 2215 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 
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windings superimposed to deliver single-phase through 
slip rings. The generator is a 2-phase rotating-arma. 
ture type. 

Frames are open-type with two bearings. Openings 
are required to be smaii, and either propeller- or cen. 
trifugal-type internal fans are provided. Bearings are 
sealed or labyrinth shielded, and maintenance lubrica- 
tion is not needed. 


SUPERFLUOUS MATERIAL ELIMINATED 


\ \ J EIGHT is kept to a minimum through use of 

hollow shafts, magnesium or aluminum end 
bells, and holes or slots in armature and stator lamina- 
tions where metal is not absolutely required. Arma- 
tures are dynamically balanced, and radio interference 
is suppressed by included filters. These involve a rx 
circuit filter in each conductor with air-core chokes and 
capacitors of minimum size and weight. Requirements 
include reduction of radio frequency components in any 


conductor of the inverter to a value less than 50 micro- | 
volt at all frequencies between 0.2 and 20 megacycle. | 


Electrical connections are made with standard AN fit- 
tings. Frequency controls include various types as 
suggested by the dictates of required precision, and 
voltage is generally kept in line by use of carbon pile 
regulators. 

In one particular point of service, a dynamotor-type 
rotary inverter serves the basic design of a frequency 
modulated radio transmitter for mobile use. A stand- 
ard chassis has provisions for interchangeability of an 
ac. power pack or an inverter depending upon the power 
supply available. 

In the line of another supplier is a bipolar inverter 
incorporating a de. field winding, which is shunt con- 
nected, and inner and outer ac. windings—all assembled 
in the stator. The armature, ball bearing mounted, in- 
cludes a cooling fan at the end opposite the commutator. 
Connections are made through a receptacle assembly 
mounted on the side of the unit at the commutator end. 
Mounting is by a 4-hole bracket strapped to the stator, 
Models are available with and without filters. All have 
two ac. output circuits, providing 26 and 115 volt, and 
are designed to operate from 24-volt dc., one-wire 
grounded sources. Units are themselves grounded 
internally. When operated at 4000 rpm., the 26- and 
115-volt, 400-cycle output circuits respectively rate 2.31 
and 1.65 amp., 60 and 190 va., 0.40 and 0.90 power 
factor, and 24 and 171 watt. 

Another offering is a motor-generator-type unit com- 
prising an ac. generator deriving its power from a 
hattery-eperated, inbuilt, dc. motor. Rotors are as- 
sembled in adjacent positions on the same shaft. All 
leads are internally connected through an attached con- 
trol box located immediately below the unit. This hous- 
ing contains a starting switch and ac. output-voltage 
control equipment including a selenium rectifier, two 
variable resistors, and a carbon pile voltage regulator. 
These parts serve to regulate the ac. exciting field of 
the generator and maintain a constant 115 volt output. 
(‘onnections to the control box and motor generator are 
made through disconnect receptacles. De. input at 
24-28 volt is 62 amp. with an accompanying ac. output 

115-volt, 800-cycle, single-phase current at 9 amp. 
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@ The world’s best fighters and bombers— Flying Fort- 
resses, Lightnings, Mustangs, Wildcats, Thunderbolts, to 
name only some... keep their guns blazing in sub-zero 
altitudes with H. & A. Electric Contact Heat Units... 
almost universally specified by the U. S. Army and Navy 


as standard aircraft armament equipment. 


Made in every conceivable shape, size and contour to 
fit pipes, valves, cylinders and containers to maintain 
exact temperatures of free-flow- 
ing or viscous liquids, H. & A. 


@ Ask us to solve your contact 


heater units are now being adapt- heating problems. Write H. & A. 
Engineering D rtment . 98 
gineering Department . . 


ed to numerous industrial uses. Leroy Avenue; Buffalo 14, New York 


Manufacturing baste 


PLANTS IN BINGHAMTON AND BUFFALO, N, Y. 
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APPLICATIONS for 
SIGNAL Motors 


SHADED 






RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C.- D.C. 


a 






oltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 

UNIT HEATERS 


(Ships and mobile units) 
BLOWERS 


(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all Principal Cities 
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Rated wattage is 840, and maximum overload, 1200, 
Speed is 8000 rpm. and mounting is accomplished 
through four %»-in. holes. 

In one of the extreme examples of size emphasis, 
one midget motor generator set is small enough to fit 
comfortably into the hand. Part of a gun control de- 
vice, the unit takes power from a 110-volt, 3-phase, 
240-cycle circuit. At a name-plate speed of 13,000 
rpm., the dc. generator produces 50 volt at 15 amp. 
Special low-loss electrical steel is used to keep losses 
and heating to a minimum. Rotors of both motor and 
generator measure approximately 1 in. diam. and 7¢ in, 
overall length. 


AMPLIFICATION IS A FUNCTION 


MONG the other types of rotary, current-modi- 

fying apparatus being specified are special master 
synchronizer units for large aircraft engines. One of 
these consists of a speed-regulated amplidyne with con- 
trols and relays. Amplidynes serve such purposes by 
performing the function of power amplifiers, having as 
they do characteristics which permit the control of rela- 
tively large power outputs through very small inputs, 
In many cases, amplidynes are preceded by electronic 
amplifiers. This combination extends the overall am- 
plification factor tremendously. 

One form of a regulated, midget motor generator set 
operates on 6-, 12-, 24-, or 115-volt dc. input. Variable 
with speed, the ac. output can be 1-, 2-, or 3-phase as 
specified. Housed in black, synthetic-enameled alumi- 
num, the standard model includes its own speed regu- 
lator and resistance, and a speed governor can be sup- 
plied if required. Control of speed is indicated as 
coming within 1 per cent for 25-per-cent variation in 
input or load. Voltage at 2400 rpm., 2 phase, is 27 
volt. Weighing 32 oz., this motor generator is 614-in. 
long by 2-in. diam. and base mounted. It has a single 
4 ,-in. shaft with 1-in. extension. 

Further modifications of electric power supply in- 
clude many which serve specialized functions like radio 
and electronic navigational aids. A very important one 
is removal from the power line of undesirable signals 
originating in many kinds of electrical components. 
Attenuation of these signals is accomplished by various 
means and procedures. 

3asic suppression control is covered by such overall 
precautions as shielding and locating of equipment and 
circuits. However, in addition, many devices are of- 
fered for reduction of the unwanted signal and _ for 
specification at particular points in the aircraft. \Where 
remote separation of equipment becomes impossible 
because of size limitations in the plane, and where fur- 
ther shielding would run upon the limits of practica- 
bility, such devices have remarkable potentialities. 

Factors requiring consideration include the frequency 
range, the amount of attenuation required, the im- 
pedance characteristics of the parts, and the amount of 
current which must pass through the suppressor. Forms 
of the device may include capacitors alone or in com- 
bination with other components to produce L or = cit- 
cuit filters. 

Where currents are low—less than 5 amp., attenua- 
tion range is between 10 to 1 and 100 to 1, and fre- 
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Miaminum helps use or lose it 


Heat aluminum at one spot and it’s soon 
hot all over; this metal’s such an excellent 
conductor of heat. Manufacturers of ap- 
pliances take advantage of this property 
of aluminum to insure uniform heating, 
where they’re employing heat, or to dissi- 
pate it, where heat isn’t wanted. 
The aluminum flatiron sole plate is a 
highly efficient worker of the first class. You 
get quick, even heating without hot spots. 
Refrigerator ice cube trays and grids carry 
heat away rapidly, giving faster freezing. 
This property of aluminum has proved 
extremely valuable in such wartime prod- 
ucts as intercoolers and oil coolers on air- 
planes, superchargers on Diesels axd heat 
exchangers in processing equipment. The 
ability of aluminum to speed dissipation of 
heat led to its early adoption for automo- 
tive and airplane engine pistons and 
cylinder heads. 

Postwar planners are incorporating 
aluminum in their designs for these same 
reasons. They are also planning to profit 
by improved and simplified methods of 

assembling aluminum alloys, that are 
coming out of the war. Alcoa engineers 
will help you do likewise. ALUMINUM 
Company oF America, 2179 Gulf Bldg., 
Pittsburgh 19, Pennsylvania. 
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THE WIRE IS WOUND 
ROUND AND ROUND 








THIS UNIVERSAL PORCELAIN CORE | 


Ohmite Vitreous Enamel Rheostats have won an enviable 
reputation with engineers and in industry. And each 
Ohmite rheostat going into service adds proof to the 
evidence that Universal porcelain parts have definite ad- 
vantages in electrical gem of rigid performance 
requirements. Universal genuine porcelain insulators 
have high dielectric strength; withstand thermal shock 
and arcing; are non-corrosive; resist acids and will not 
carbonize because they contain no organic binders. 
Send blueprints of parts and specifications for estimate. 
No obligation. 


THe UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET © © SANDUSKY, OHIO 


GET DELIVERY IN THREE WEEKS 








RAKE haslong been distinguished as the “world's 

largest exclusive manufacturer of pilot light as- 
semblies’’! Extensive, high speed facilities permit us 
to produce in huge volume. That's why you can now 
expect delivery of custom built Assemblies (if no special 
blanking dies are required) im any quantities within 
3 weeks! And each Drake unit will measure up to the 
most exacting specifications for precision workman- 















ship, uniform fine quality and dependable perform- 
ance. Get the benefit of Drake patented features and 
Our latest catalog 
describes several new 
units. Have you written 
yy 
fm: TYPE NO. 50 
eer) | 
2)") PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


speedy Drake service- 
for it? 
1713 W. HUBBARD ST. © CHICAGO, U.S.A. 








quency range is not great, the high-frequency-low. 
impedance characteristics of a capacitor can be used to 
good effect in attenuation. Around 5 to 10 mce., capac. 
itor effectiveness becomes limited by lead inductance 
and other factors, and more extensive methods mug 
be followed. This is particularly so when apparatus js 
rated at 1 kw. or more and suppression of 50 dh, jg 
wanted for the specification point. 


FOR QUIETER SERVICE 


S' LUTIONS include L filters consisting of an ip- 
ductance in series with the apparatus as well as 2 
capacitor in parallel. A further step may consist of an 
inductance in series with capacitors in parallel at either 
end of the inductors for a filter. Among problems 
which may still remain for further solution are coupling 
by extraneous capacitance between noisy and quiet cir- 
cuits, inductive coupling between loops in the input and 
output circuits, and conductive coupling as_ througt 
a common ground lead. 

Objectives of the manufacturers have been provision 
of standard, self contained units which are suitable for 
a wide range of situations. These simplify specification, 
assembly, and maintenance. One of the offerings is a 
single-circuit filter with external electrical connections 
and designed for mounting inside the control box of 
the related device. Such control boxes are usualh 
mounted on top and may contain fuses, solenoid 
switches, etc., in addition to the filter. The control box 
shields the exposed filter terminals. Although not re- 
stricted to that particular use, this unit was designed to 
lilter the de. motor circuit of an inverter with a 28-volt 
inax. input. 

Another style is for single-circuit specification on gun 
turrets. It has enclosed terminals and is arranged for 
mounting directly on the turret or to its metal enclosure 
and effects its own shielding. Three among the many 
box styles available involve continuous current ratings 
of 100, 50, and 25 amp. with series resistance of 0.002, 
0.003, and 0.006 ohm max.; operating voltages of 12 
to 28 dc.; frequency ranges of 200 to 20,000 kc.; and 
noise-voltage attenuations of 60 db. They operate from 
50 to minus 50 deg. C and with humidity up to 95 
per cent relative. Parts are securely fastened to with- 
stand vibration and acceleration tests as specified by 
the military services. They will withstand flash tests 
of 200 volt de. from terminals to case with a series 
resistance limiting charging current to 1 amp. Insula- 
tion resistance is greater than 20 megohm from ter- 
minal to case at 40 deg. C, and all condenser components 
are sealed to withstand the thermo-cycle immersion 
test. Dimensions are 5 in. by 3% by 3\%g¢ in. 

Another line, available in ratings of 20, 50, 100, and 
200 amp. de. at 50 volt also operates over a tempera- 
ture range of 50 to minus 50 deg. C. Particularly high 
attenuation characteristics result in excellent noise sup- 
pression especially from 200 to 20,000 ke. AAF speci 
fications including requirements of vibration and accel- 
eration are met. 

Other forms of attenuation are provided with deliber- 


ate control for specification in conjunction with radio | 


receivers. One of the offerings is a unit which connects 
to the headphones and audio output of the radio rang@ 
receiver and, supplemented by a suitable selector switel 
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from the engineering files of One Plastics Avenue 



















































Either standard or special thread forms may be incorporated in 


1- plastic parts design. Threads may be provided by one or more of 

a the following manufacturing methods: Feather Edge 
n 1. Molded integral with part. Zz 

2. Tapped after molding. 

; 3. Molded in two sections of split mold. 

t- 4. Included as part of metal insert. 


Choice of method requires close co-operation between designer and 
:' molder to insure economical production with proper tool construc- 


| tion. 


Correct Design Increases Strength and Serviceability 


In general threaded holes larger than '4 inch should be molded; 
smaller sizes tapped after molding. 


MOLDED THREADS 


1. Start and end molded threads abruptly to eliminate feather 
edge on both molded part and mold sections. 


Design pitch as large as possible to provide sufficient engage- 
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d ment of threads. Variations introduced by material shrinkage 
X are thereby minimized. 
e- 3. Long molded threads are best designed to assemble with 
10 molded threads of same plastic materials to overcome shrink- 
It age variations. 
| 4. Fine threads are difficult to mold in high impact materials 
in because of size of filler. 
or 
7 8. If thread-forming mold member is stationary in mold, provision 
e should be made for unscrewing part from mold. A straight 
'y knurl or ribbed design is usually adequate for this require- 
3S ment. a : tcati 
2 | TYPICAL APPLICATION Used in an application 
at TAPPED THREADS requiring little stress on threads and infrequent re- 


moval of cover, this gage case of larger diameter is 


d 1. Tapped threads can be held to a Class II fit on most low mois- best designed with integral molded threads.” 


m1 ture absorbing materials. 


§ 2. Mineral-filled compounds are difficult to tap without chipping. 





1- Fabric-filled compounds tap readily but the exposed cut sur- 
" face may swell as moisture is absorbed. 
ts | 3. Provide sufficient countersink at entrance of holes for tapping 
aS | to prevent ridge against seating face of screw head. 
i OTHER THREADS 
t- 
ts | 1. Provide threaded inserts where maximum strength is required 
. or where frequent disassembly is anticipated. 
th 

2. Consider use of self-tapping screws or drive screws for per- 
d manent assembly. 

Abrupt start and finish on molded external thread 
A- ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is the headquarters . 
h | for five plants of the Plastics Divisions of the General Electric Company. It 
. signifies the location of complete plastics facilities for development, REPRINTS of this advertisement may be obtained by 7 
material manufacture, designing, engineering, moldmaking, molding, and writing Section G-218, General Electric Co., Plastics 
laminating. Divisions, Pittsfield, Mass. 
Hear the General Electric radio programs: “The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, NBC, “The World Today’’ news every weekday 6:45 P.M. EWT, CBS. 

[- BUY WAR BONDS 


PD-218 


GENERAL @@ ELECTRIC 








COME TO THE PLANT 
THAT SPECIALIZES ON 


THEM... aad nothing else 


The Harper organization devotes its ener- 
gies and facilities exclusively to non-ferrous 
and stainless fastenings. It manufactures 
bolts, nuts, screws, washers, rivets and spec- 
ials of Brass, Bronze, Copper, Everdur, 
Monel Metal and Stainless Steel. It produces 
nothing in common steel or iron. 


Harper offers large and widely assorted 
stocks . . . extensive manufacturing facilities 
. .. engineering “know-how” . and field 
service difficult to match elsewhere. All of 
which means much to the fastening user. 


New four color, one hundred four page 
catalog and reference book ready soon. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street © Chicago 18, Illinois 


BRANCH OFFICES: New York City + Philadelphia 
Los Angeles «+ Milwaukee « Cincinnati »« Houston 


Representatives in Principal Cities 
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BRASS * BRONZE+> COPPER: 
MONEL + STAINLESS 


EVERDUR 
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enables the pilot to choose voice, range or both. When 
operated at the “range’’ position, signals below 800 anq 
above 1400 cycle are attenuated 35 db. below the 1029. 
cycle range signal. 

However, on the “voice” position the 1020-cycle range 
signal is 50 db. below frequencies less than 750 and 
above 1350 cycle. At position for “both,” voice and 
range signals are of approximately equal intensity. 
lrequency response curves of the band-pass and reject 
circuits are sharp, permitting only a negligible portion 
of the desired signal to be lost. Hermetically sealed jn 
a high-melting-point wax and enclosed in a steel, case, 
the unit is specifiable for use with outputs from 300- to 
600-ohm impedance. Weight of filter and _ selector 
switch is 2.5 lb., depth, 4% ¢ in. 
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MODULATION ADDS TO LIGHT UTILITY 


NE UNUSUAL form of power modification was 

recently introduced in an effort to make warning 
signal systems work to maximum effectiveness. En- 
gineer-designers of such products have long agreed that | 
signals should fulfill a number of basic requirements, 
They should be absolute—providing indications which 
incite a pilot's reflexes so that he will immediately and 
unquestionably select the proper course of action—they 
should be distinct—being in definite contrast to every- 
thing in the proximity of the particular signal—they 
should not constitute a hazard—avoiding creation of 
a handicap to the pilot. 
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and tab position indicators and similar systems have 
been arranged to give physical indications through flags, 
targets, vibrators, bells, horns and pilot lights. When 
applied to the basic principles, pilot lights have seemed 
to fulfill them best of the lot except for the problem 
which arises in the difference between day and _ night 
flying conditions. 

Pilot lights bright enough to be easily seen in direct 
sunlight were much too bright and distracting for con- 
ditions of darkness, and if dimming means were pro- 
vided for night operation, there was no assurance that 
intensities would be increased for the benefit of suc- 
ceeding daytime flights. 

In one form, these signals are grouped into a single 
telltale panel by which proper disposition of all recorded 
parts is indicated when the panel is entirely dark. A 
photoelectric dimming control has been developed to 
establish a definite and proper relationship between 
signal light intensity and surrounding light levels. This 
automatic control-unit can be used to actuate a relay 
which opens or closes the resistor circuits for any 
number of signal lamps in accordance with variable 
requirements. The photoelectric tube is sensitive to 
any degree of light change from one foot candle up- 
ward, and dimming control can be provided in as many 
steps as needed. 

Comprising a photoelectric tube, amplifier tube, sen- 
sitive relay, resistor and mounting, the unit weighs 
less than a pound and operates from any dc. 24 volt 
supply. Size is approximately 3 by 4 by 4 in. With 
this supply modified combination, light signals are ab- 
solute, invariably detectable, and non-hazardous as well 
as more adaptable. 
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Warning signals associated with landing gear, | 
| | 
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USE ROCKBESTOS 
Permanently Insulated 
Wires, Cables and Cords 


NOW, while equipment is in the design and ex- 
perimental stages, is the time to solve wire problems. 
Because factors such as dielectric strength . . . di- 
ameters . . . operating temperatures . . . resistance 
to destructive elements, etc., are all important. 
Selecting the right wire for the requirements will pre- 
vent many wire-headaches which might arise after 
the equipment is in service. 

The Rockbestos line of 122 standard constructions 
will meet most of your requirements. For the un- 
usual applications and design problems, Rockbestos 
Research will develop special wires to meet partic- 
ular requirements. Whether standard or special, 
Rockbestos Wires and cables have the permanent 
characteristics that provide resistance to heat, 
flame, cold, moisture, oil, grease and alkalies 
each has a permanent insulation that assures long- 
lived service. 

It will pay you to consult Rockbestos Research on 
your wiring problems. Simply outline your require- 
ments and Rockbestos engineers will make their 
recommendations. Write the nearest branch office or: 


ROCKBESTOS PRODUCTS CORPORATION 
801 Nicoll Street, New Haven 4, Connecticut 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, 


ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, 
PORTLAND, ORE, 
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ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 


Sizes No. 22 to 4 AWG in 1000 volt rating, and No. 12, 14 and 
16 AWG in 3000 volt. 


The first light weight, small diameter, flame-resistant 
hookup wire, designed in 1937 and widely used since in air- 
borne and ground communication systems, electronic de- 
vices, instruments and apparatus. Operating temperatures 
range from 125° C. to minus 50° C. Also with tinned copper 
shielding braid and in twisted pair or tripled construction. 






ROCKBESTOS THERMOSTAT CONTROL WIRE 


Sizes No. 14, 16 and 18 AWG in two to six conductors with 
-0125", .025" or (for 115 volt service) .031" of felted asbestos 
insulation and steel armor. 


A multi-conductor control wire for low voltage intercom- 
municating, signal and temperature control systems. Its 
life-time heatproof and fireproof insulation and rugged 
abrasion resisting steel armor will give you trouble-proof 
circuits. 





ROCKBESTOS TYPE CA LEAD WIRE 


Has high dielectric strength and moisture resistance for use 
where heat and humidity are encountered. No. 20 to 8 AWG 
solid or stranded copper, monel or nickel conductors in- 
sulated with synthetic tape and various thicknesses of felted 
asbestos finished in black, white or colors for coding pur- 
poses. Also with All-Asbestos insulation only, where high 
moisture resistance is not required. 
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ROCKBESTOS MULTI-CONDUCTOR 
FIREWALL RADIO HOOKUP CABLE 


This type of cable is made up of 
1000 V. individual Firewall Radio 
Hookup Wires (as illustrated at top 
of column) of required size and num- 
ber of conductors, cabled, and 
braided or shielded according to cus- 
tomer’s specification. For example, this 
special 14 conductor #22 AWG cable was 
taped, shielded with tinned copper 
braid, then jacketed with a_ black, 
glazed cotton braid with a flame-proof 
finish. 


These are but a few of the 122 different 
wires, cables and cords, designed for se- 
vere operating conditions by Rockbestos 


Solves Difficult Wiring Problems 








'ROCKBESTOS RESEARCH 














N-W-L CUSTOM MADE 
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More than 20 years 
| of special coil and trans- 
former manufacturing 
for industry, laboratory, 
research and instrument 
makers. Built to con- 
form to Army, Navy 
and Signal Corps re- 


quirements. 


Units 1 watt to 100 KVA 

Prompt Service on single or small lots 
Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 

« Engineering Service to Meet Special Appli- 
cations 


NOTHELFER 


WINDING LABS. 
118 ALBEMARLE AVE., TRENTON, N. J. 


NORTON (N) INSTRUMENTS: 


Calibrated for your exact needs 











‘Because Norton dials are hand 
calibrated and hand drawn, they 
are accurate at every part of 
the scale."’ 





NORTON VOLTMETERS 


are built in the careful, 
painstaking manner which 
has characterized Norton 
construction for a half cen- 
tury. Hardened, hand- 
ground pivots, supported 
by sapphire jewels for ac- 
curacy. 





Recognized for their extreme accuracy and reliability 
approved by leading switchboard builders, public 
utilities, electrical repair shops, marine builders, electro- 
platers, and laboratories. Send for our new catalog. 





WALKIE — TALKIES 
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isolation of the 
Of course, the use of a 


ing the detector tor the purpose of 
irom 


radio-frequency amplifier would increase the complexity 


detector the antenna. 
of the receiver, but its use might be necessary where 
many sets are operating in a congested area and at 
approximately the same frequencies. In passing, it 
might be mentioned that super-regenerative detectors 
respond to amplitude and frequency modulated signals. 

It is quite possible to make use of the same device 
for both transmitter and receiver. In such cases, the 
same tuning circuits and tubes are used for both 
transmitting switching ar- 
rangeinent to make the necessary circuit changes. In 
this manner the 
worked out, since a minimum of apparatus is required. 

A typical transceiver is shown in Fig. 2C. In this 
set, with the transmit-receive switch on the receive 
position, the output of the detector is fed into the audio- 
amplifier, and with the switch on the transmit position 
the audio-amplifier is used as the modulator. Different 
grid leaks are used for transmission and reception in 
order to give the most satisfactory operation for either 
service. By using careful design it is possible to con 
struct such a unit in a very small space so that a readily 
portable, personal transmitter-receiver results, 
‘or fixed stations or for stations installed in automo- 
biles or boats more elaborate sets would be preferable 
to simple transceivers such as described above. 

It should be pointed out that great care must be used 
in the choice of insulating materials employed in ultra- 
high frequency radio equipment. Insulators, such as 
hard rubber or plastics, are quite satisfactory at low 
radio-frequencies, but the power losses in such insulat- 
ing materials increase with frequency, so that: insula- 
tions of the sort mentioned are entirely unsatisfactory 
at very high frequencies. The best insulating materials 
are ceramics, heat and shock resistant glass and some 
of the newer plastic materials. As a general rule, a 
minimum of insulating material should be used in high- 
frequency radio equipment, and when used it should be 
so placed as to be in the minimum radio frequency 
fields. Air dielectrics should be used as much as pos- 
sible. This whole problem is quite easily met, since 
inductors are small and can easily be made self-support- 
All wiring leads must be made very short so that 
the need for using insulating supports is much less than 
in the case of lower frequency equipment. 


and receiving, using a 


most compact arrangements can be 


radio 


ing. 


ANTENNA SYSTEM SIGNIFICANT 


NE OF the most important parts of any radio | 
system is its antenna, There is little to be gained | 


by carefully designing highly efficient equipment and 
then using it in conjunction with a poor antenna system. 
In broadcast receivers so much sensitivity is obtainable 
that fairly good results can be obtained with almost any 


OSs — To FF S| =F ee 


NORTON Electrical Instrument Co. 


| sort of an antenna. However, for use with a trans- 
mitter it is essential that a resonant antenna be used 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 
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PLASTIC 


Frequently Durez molded jobs come 
to our attention that emphasize the 
necessity for careful selection of a 
plastic to do a specific job. Such an 
example is the housing and turntable 
for the aircraft instrument tester for 
the Army Air Corps. 

Replacing a housing previously made 
of all metals, a plastic had to be se- 
lected that would not be affected by 
atmospheric changes and had shrink- 
age properties to provide for excep- 
tionally close tolerances. A Durez black 
phenolic molding compound was the 
material selected because of its excel- 
lent dimensional stability giving a very 
rigid set-up, good flow and good finish. 


Three major problems were encoun- 
tered in the design: (1) mold design 
for the housing, (2) surface tolerance 
on the turntable, and (3) marking the 


sil i ei ac cath 


molds, one for the be 
one for the two halv 


ingenious design since the two halves 
are duplicates only in overall dimen- 
sions. Inserts, guide holes, etc., are 
different in the top half from those 
required for the bottom half. By a 
series of plugs and insert guides it was 
made practical to mold a quantity of 
one section, make a temporary mold 
change, and mold a similar quantity 
of the other section. By this arrange- 
ment a considerable saving in mold 
cost was effected. 


Close tolerances are required for as- 
sembly of the housing, for alignment 
of the interior mechanism and to as- 
sure a level surface on the turntable 
and a perfectly centered insert. Ac- 
curate marking of the turntable is 
accomplished by molding in the mark- 
ings then wiping-in white enamel. 







per cent reduction in price, despite 
higher labor costs. 


These Durez plastic-housed instrument 
testers are giving excellent perform- 
ance in hottest Africa, the cold of 
Alaska, in the dryness of the desert, 
and the monsoons of the Pacific. They 
have been double-checked for accu- 
racy and are functioning to within one- 
half second in 1080°—three full turns 
of the table. 


Efficient production of this plastic hous- 
ing is the result of cooperative effort on 
the part of the manufacturer, molders 
and material producer. Such teamwork 
may help solve your design and engi- 
neering problems. We offer the facili- 
ties and research of our technical staff in 
determining the ” Plastics That Fit The 
Job”. Durez Plastics & Chemicals, Inc., 
67 Walck Road, N. Tonawanda, N. Y. 





PLASTICS THAT FIT THE JOB 
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Little CONTROL 


2. 


JF Dp ator and machine with Davis-Made 


Solenoids for automatic sequence. 
Operations under most critical tests show 
Davis-Made solenoids control in short 
uniform pick-up intervals, with most reli- 
able switching dependability. Time sav- 
ers! Production speedups! 


Coils, Coil Assemblies, 


Transformers, etc., to 
Your Specifications 





oe 


Davis-Made Lami- 
nated Selenoid No. 
2861,Push-Pull Type. 


Two large plants and more than 30 years’ 
experience mean thorough engineering, 
quality, and prompt delivery. 


Write or wire. 





Davis-Made Lami- 
nated Solenoid, No. 
2923 Push Type. 
Send for Special Bul- 
letin on above Ty es, 


DEAN W. DAVIS & CO., Inc. 


Precision-Made Coils for Every Electrical Purpose 


1006 First St., Kentland, Indiana 
Factories in Chicago & Kentiand, Ind. 


CARBON 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


Send Blueprints. 





As basic manufacturers, we can 
supply ail types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 





Write us about your needs 


Becker Brothers Carbon Co. 


Avenue, CICERO, ILLINOIS 


ya ale. 


$450 So 





184 








| 





if a reasonable amount of the radio-frequency energy 
generated in the transmitter is to be radiated. An an- 
tenna will be resonant at a frequency determined by its 
physical dimensions. A grounded antenna will nor- 
mally be resonant at a wavelength equal to four times 
the length of the antenna, in meters. Such a grounded 
antenna is usually referred to as a Marconi antenna 
and is used mainly at low and medium frequencies. 
The ungrounded, or Hertz antenna, is resonant at a 
wavelength equal to twice the length of the antenna, 
in meters. The differences between Marconi and Hertz 
antenna systems are shown in Fig. 1G. 

At ultra-high frequencies the length of a half wave 
antenna becomes only a few feet so that it is quite 
practical to construct a resonant antenna system in the 
limited space which is available in personal portable 
radio devices. A further possibility, at such frequen- 
cies, is that directive antenna systems can be con- 
structed merely by placing a reflector behind the 
antenna. The reflector may be merely another antenna 
slightiy more than one-half wave in length and placed 
about one-fourth wave length behind the antenna itself. 
Further improvement in the directive properties of 
such an antenna may be obtained by the use of directors. 
But, for portable devices, except at extremely high 
frequencies, a system using both reflectors and directors 
would become quite bulky. However, the use of some 
directivity in the antenna system is highly desirable 
since the interference with other stations is minimized 
in this way and the range is somewhat extended for the 
same power output of the transmitter. If transmitters 
and receivers, operating at wave lengths of a few cen- 
timeters, become practical for general use the direc- 
tivity can be supplied by parabolic reflectors. 

The directivity of an antenna system, obtained by the 
use of a reflector, may be readily explained. In Fig. 
3a, a vertical half-wave radiator is shown. Radiation 
is in all directions as shown in Fig. 3b. 


VOLTAGE VARIES 


HEN a conductor is placed behind the antenna 

at a distance of one-fourth wave length, it will 

have a voltage induced in it by the passing radio wave 
and will, therefore, re-radiate at the same frequency. 
When the radiator is placed one-fourth wavelength from 
the antenna the induced voltage in the reflector will be 
lagging the voltage in the antenna. The reflector element 
is made somewhat longer than one half-wavelength so 
that it will be predominantly inductive and the current 
flowing in the reflector will be lagging the induced volt- 
age. The result is that the current flowing in the reflector 
will be of the proper phase for its radiation to com- 
bine with that from the antenna, as shown in Fig. 3c 
From this figure it can be seen that the back radiation is 
cancelled by the radiation from the reflector, while 
in the forward direction the radiation from the reflector 
is in phase with that from the antenna. The resultant 
field pattern is shown in Fig. 3d. The action of direc 
tors may be similarly explained and by the proper place- 
ment of reflectors and directors a very narrow beam 
of radiant energy will result, making point-to-point 
communication possible with a minimum of interference. 
In discussing the possibilities of a personal radio sys 
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AVAILABLE ON REQUEST . . . Handsome full-color 10” x 10” reproduction of this dramatic painting of the Green 
Dragons’ by Lt. Commander Anton Otto Fischer, the internationally famous marine painter. No advertising matter. 


When the Green Dragons Strike 


Fearfully and wonderfully made are the LST'’s—Landing Ships, Tanks—the 
“Green Dragons” of the Allied Invasion Forces. When their prows touch the 
enemy beaches giant jaws gape open and spew forth a small mechanized 
army—tanks, mobile artillery, heavily armed fighting men. Another beach 
head is established, to have and to hold! Aboard ship, unfailing ventilating 
systems are required to remove the poisonous exhaust gases of warming up 
motors in the cavernous tank deck. Accordingly every LST is equipped with 
high speed blowers, driven by Star Electric Motors. So much power is 
packed into each motor that two alone will ventilate the hull, giving a wide 
margin of safety needed in ships that face the full force of enemy bombing 
and shell fire. Also, aboard each LST there's a Star gear motor to operate 

the elevator—to lift or lower fighting tanks and trucks. At 

pe sea or in industry—''in the tight spots, it's a STAR.” 


STAR ELECTRIC MOTOR COMPANY, BLOOMFIELD, N. J. 
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MOTORS 


POWER PACKAGED 
AS YOU NEED IT 
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SPECTACULAR 


NAVAL CRAFT... 








fop quality 
electrical sheets 


From submarines which stalk their prey in enemy 
waters to craft which land troops and tanks on hostile 
shores, ingenious electrical and electronic apparatus is 
‘playing a vital part. And Follansbee is supplying 
Electrical Sheets to the rigid specifications required 


for all types of this equipment. 


The varied requirements for Electrical Sheets are 
readily met by Follansbee’s compact, highly skilled 
organization. Small basic open-hearth furnaces are 
closely controlled to precise specifications. The exclusive 
Pre-Forging process—pressing ingots into billets—pro- 
vides a uniform density that results in better flux 


distribution in cores for every application. 


For top punching quality . . . for closest gauge 
tolerances . . . for best surface conditions . . . for superior 
performance in your apparatus—Follansbee meets the 


test. Check with Follansbee on your next order. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30, PA. 


Sales Offices—New York, Rochester, Detroit, 
~ Milwaukee. Sales Agents—Chicago, Indianapolis, St. Louis, 


Nashville, Los Angeles; Toronto and Montreal, Canad 
ys Plants — Follansbee. W.Va. and Toronto, Ohio 
ELECTRICAL SHEETS & STRIP « ALLOY BLOOMS, BILLETS, BARS, SHEETS 
@ STRIP « COLD ROLLED SHEETS & STRIP ~« POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 


Cleveland, 
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tem the power supply systems available should be given 
some consideration. In the case of fixed stations and 
where ac. power is available, the usual transformer- 
rectifier systems are probably the most economical and 
satisfactory. These systems are very compact and have 
fair efficiency. The practicability of vibrator power 
supplies has been demonstrated in their almost uni- 
versal adoption for car radios. A more rugged and 
trouble-free power system can be obtained by the use 
of dynamotor systems, and these would probably be 
preferable for devices subjected to severe service. The 
main disadvantage of dynamotor systems is the greater 
weight and size as compared to vibrator systems. 

When portable, personal sets are carried by an in- 
dividual a battery supply is required. Battery power 
packs have been used for many years. Prior to the 
war, portable, battery-operated receivers attained con- 
siderable popularity. The battery supplies for the sets 
were quite compact and of reasonable weight. Such 
battery power packs would be quite satisfactory power 
sources from which to operate personal radio trans- 
mitters and receivers. Some of the portable receivers 
mentioned above make use of a transformer-rectifier 
system, when a house lighting system is available, and 
batteries when away from a power system. 

Such a scheme increases the life of the battery sys- 
tem considerably by minimizing the use of the batteries 
themselves. At least one type of such portable receiver 
makes use of a small storage battery which supplies 
power through a vibrator-rectifier system while being 
operated away from a power source. However, house- 
lighting systems are used as power sources whenever 
available. In this system the storage battery is re- 
charged from the house lighting system so that opera- 
tion with little maintenance is possible. 

From the foregoing discussion, it can be seen that 
personal radio transmitter-receiver systems are entirely 
feasible with radio apparatus and circuits which have 
been already developed. Further developments in tubes 
and other equipment will undoubtedly extend practical 
operation to higher frequencies than are practical with 
present equipment. Such developments would be de- 
sirable since the physical dimensions of the antenna 
systems would be reduced, and the number of fre- 
quencies available for such service would be increased. 


INSULATING TUBING 





(Continued from p. 96) 


unique ability to “pipe light” the physical and electrical 
properties of the acrylic resins are very satisfactory. 
Its power loss is less than that of the vinyl resins, par- 
ticularly at the higher frequencies so that it, like poly- 
styrene, will be most valuable in electronic applications. 
It is dimensionally stable, has good chemical resistance 
and dielectric strength (500 volt per mil). Since it is 
colorless the color possibilities in the future should be 
limitless even though, to date, it only has been produced 
in colorless or tinted transparent materials. 

Cellulose acetate is one of the most common of the 
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ee WIRING A 
= FLOATING CITY 


A super-dreadnaught at sea is a self- 
contained, highly co-ordinated com- 
munity. It takes close to a million feet 
of insulated wires and cables for the 
amazing network connecting the many 
telephones, head-sets and loudspeakers. 


Insulations of special compounds 
developed by U.S. Rubber scientists 
provide effective protection for com- 
munication and power lines. They retain 
their resiliency under continued vibra- 
tion and the shattering shock of big 
guns firing. 

Among these is Laytex, a compound 
of purified ingredients. Applied to the 
wire by a unique process of dipping and 
drying followed by vulcanizing, it forms 
a homogeneous sheath around perfectly 
centered conductors. 


U.S. Laytex Wires and Cables now 
in combat use the world over will have 
a no-less important function in the com- 
munities of the future. 





WIRES AND CABLES AUN) SERVING THROUGH SCIENCE 





Official U. S. Navy Photograph 
188 MILES OF WIRE: That’s what the communications system alone LAYTEX WILL COME HOME: The entire output 
on the latest super-dreadnaught requires. Laytex Wires and Cables— of Laytex Wires and Cables is still going to the 
slender, yet tough because of their special insulation—are in use on such Armed Forces. The day is steadily drawing nearer 
systems as they are elsewhere with our Armed Forces around the world. when manufacture of these wires and cables for 
Other types of U. S. Laytex Wires and Cables are used for gun control, Buildings, Police and Fire Alarms, Communications, 
lighting and power. Signalling, Power and Control will be resumed. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N. Y. + In Canada: DOMINION RUBBER CO., LTD. 
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The FRAHM VIBRATING-REED HAND TACHOMETER 


requires no contact with the rotating element and is 
unique for measuring speed of totally enclosed ma- 
chines and other equipment where the end of the shaft 
is not accessible. The only mechanism is a set of accu- 
rately tuned steel reeds which vibrate by resonance 
according to the speed of the machine with which the 
instrument is held in contact. 

For hand use in servicing; installation and mainte- 
nance work; also built in types for permanent mount- 
ing. Various ranges available from 900 to 30,000 r.p.m. 

Write for descriptive Bulletin 1590-Q. 







@ The JONES HEAVY DUTY HAND TACHOMETER 


is used for indicating r.p.m. 
and surface speeds of all types 
of machinery in which the 
moving parts are readily ac- 
cessible. Simple, rugged and 
reliable, it is built to main- 
tain accuracy in hard, every- 
day service. Single and triple 
range models up to 12,000 
r.p.m. supplied complete with 
carrying case and accessories. 

Write for descriptive Bulle- 
tin 1710-Q. 


The JAEGER SPEED INDICATOR ® 


is a “vest-pocket” speed-measur- 
ing device which adds up the 
number of revolutions over a 
period of six seconds and shows 
the revolutions per minute with- 
out any calculations. Can also be 
used to measure speeds in feet 
per minute. Available in two 
models—for all speeds up to 
2000 r.p.m. and for all speeds up 
to 10,000 r.p.m. Supplied com- 
plete with carrying case and 
accessories. 


Write for descriptive Bulletin 
1750-Q. 


JAMES G. BIDDLE CO.-putin.'7, Pa. 
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thermoplastics, it is easily formed but, because of jts 
relatively high water absorption and its tendency to cold 
flow does not maintain its dimensions as well as the viny| 
resins. Color possibilities are excellent here too be. 
cause cellulose acetate is itself colorless. Electrica] 
properties are satisfactory at the lower frequencies. Its 
power loss at the higher frequencies is too great for it to 
compare favorably with resins such as acrylic or poly- 
styrene for electronic applications. The water absorp. 
tion of cellulose acetate is decreased by the addition of 
butyric acid in the manufacturing process to produce 
cellulose acetate mutyrate. The reduction in the water 
absorption improves the dimensional stability of this 
material over that of cellulose acetate. Hence it also is 
an excellent insulating tube material. 

Several new thermoplastic materials show promise 
of taking their place in the extruded tube picture. One, 
ethyl cellulose, has low water absorption, is stable dimen- 
sionally, has good electrical properties, is tough, and has 
a high tensile strength. The other thermo-plastic, poly- 
ethylene, introduced to the United States in 1943 js 
characterized by a low water absorption (0.01 percent) 
and a peculiar flexibility. 

Polyethylene tubing with thin walls is non-rigid with- 
out being limp so that it maintains its shape, thereby 
making it easy to thread wires through it. In heavy 
sections the material becomes stiff. The tubing is tough, 
chemically inert, light in weight, and good dielectrically, 

Extruded plastics produce an insulating tubing that is 
tough, elastic and flexible. The tubing so made has ex- 
cellent electrical properties, high mechanical strength, 


STANDARD SIZES OF VARNISHED TUBING 
AND SATURATED SLEEVING. 


(Varnished Tubing Association) 


INSIDE DIAMETER, INCHES 


Maximum Minimum Nominal 


0.020 
0.034 
0.038 
0.042 
0.047 


ooocoooooooO: 


9 
8 
7 
6 
> 
4 
3 
2 
1 
0 
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‘When we say “spring”. . 
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Tight—a nut wrenched home 
sets up great pressure on 
threads ond between oll parts. 





No other device has the power and the long range of live 
| spring action given you by a Kantlink Spring Washer. 

There is no substitute as economical. The short-range multi- 
toothed washers that bite in can not possibly equal Kantlink’s 
range of spring power. 

And the only claim for a fixed nut is that it can’t turn on 
a bolt. Nuts rarely ever turn backward on bolts=they can’t 
turn while there is any pressure at all on the threads of the 
nut and its bolt. But the other parts of almost every vibrating 
bolted construction wear loose inevitably, unless held fast 
by a strong compensating spring. 

The parts wear loose because of bolt stretch and frictional 
wear of metal on metal, burrs and flares, and because of 
pulverizing of paint, scale and rust. 

Kantlinks are being used with millions of nuts, bolts and 
screws of all types. They keep expanding to hold all parts 
tight despite inevitable wear. 





In ordering spring washers — specify Kantlink, the big long a _ a the “ never — 

: ° e other parts wore and st 
range live spring washer. assembly would have loosened excep? 
Let us send you samples, send details of your application. for the wide range of spring power of o— 


Test and compare them on the same job with any type of 

nut, or with any other type of washer. Kantlinks can’t lose a 

real test. Try them for efficiency, economy and real safety. AN IN 
Write today for descriptive folder. —_——s 


THE NATIONAL LOCK WASHER COMPANY * 
NEWARK, N. J, U. 5. A. the long-range Spring Washer 
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SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GELRING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 





ira Specialties 
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2650 W. MEDILL AVE. 


Ph. UM. 3482 


UC 


ELECTRICAL 


CONTACTS Fe 


OUR ARMED FORGES— 


Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 


C. S. BRAININ CO. 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


CEHIC AGO OFFICE 30 N. MICHIGAN AVENUE 


and a smooth wall, inside and out. It resists abrasion 
and tear and performs satisfactorily between wide tem- 
perature limits. The color possibilities of the tubing 
is limitless because the base materials are colorless. 
The tubing can be pieced or spliced very easily by heat- 
ing its ends slightly and then holding them together untij 
cool. Even though many different plastic tubes are 
available today the possibilities of the materials which 
will become available after the war should give the elec- 
trical product designer a plastic insulation for prac- 
tically every application. 


LAMINATIONS FOR STRENGTH 


\ \ J OUND tubing, as the name implies, is produced 

by winding the insulating material either spirally 
or convolutely on a mandrel. A spiral wound tube is one 
in which the insulation is wound so that successive 
turns overlap only enough to provide strength for gluing, 
Therefore, the wall thickness of the tube is equal to 
the thickness of the tape or insulation: being wound 
except for the double layers at the seams. A convolute 
wound tube is one in which successive layers of the 
insulation are wound one on the other so that the wall 
thickness of the finished tubing is equal to the thick- 
ness of the insulation multiplied by the number of turns, 
Each successive layer of insulation of the convolute tube 
is glued to the one immediately below it so forming 
a solid wall. Because of the method of winding, the 
wall thickness of the spirally wound tube is limited by 
the thickness of the tape but its length is unlimited. On 
the other hand the wall thickness of the convolutely 
wound tube is unlimited but its length is limited by the 
width of the insulating strip used in the winding. 
Spirally wound tubes are available in paper and cellu- 
lose. Convolutely wound tubes also are .available in 
paper as well as in plastic and plywood. 

Paper tubes are one of the oldest forms of semi-rigid 
or rigid insulation. Spirally wound layers of dielectric 
kraft or fish paper treated with glue are subjected to 
heat and compression to produce a strong, tough tubing 
at a very low cost. The tubes are available in round, 
oval, square or rectangular cross section. Spirally wound 
tubes made of cellulose tape have a higher dielectric 
strength than paper tubes and, because the loss in the 
material is less at the higher frequencies, are more 
suitable than paper tubes for electronic applications. 
Neither the spirally wound paper nor cellulose tubing 
will withstand high temperatures and their mechanical 
strength is not as great as the extruded tubing. 

Paper tubing also is available convolutely wound. 
This type construction permits a heavier wall with 
greater mechanical strength than the spirally wound 
tubing. This, coupled with its reasonable cost and its 
flexibility or ability to deform without cracking when 
ferrules are crimped on its ends, makes it a very suitable 
material for the insulating tube of low voltage fuses. 
In this application the tube usually is treated with lac- 
quer, varnish, or a synthetic resin to improve its re- 
sistance to moisture. If it is not so treated the tube 
has a tendency to weaken when exposed to moisture 
so that it will be unable to withstand the explosive forces 


generated on short-circuit.. 


Plastic tubing, though convolutely wound and, in 
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NO LIMIT TO CALLS—IN JAP WRECKAGE 


Parts of National Vulcanized Fibre and 
Phenolite, laminated Bakelite are used 
widely in communication instruments of 
every description. This is because of their 
great dielectric strength, lightness in weight 
and exceptional wearing qualities. 


HE ruins of shattered Jap buildings on captured 

Namur lay around these Marine Signalmen as they 
hurriedly set up communications. There’s no limit to 
calls here—the advance moves on—thanks to the skill 
of our signalmen and the high efficiency of our com- 
munications equipment. Important in the dependable 
operation of these instruments are the countless parts 
made of plastics like National Vulcanized Fibre and 
Phenolite, laminated Bakelite. 

The electronic engineers of America are 

doing a great job at the battle front—and 
on the home front. 


WILMINGTON DELAWARE 


Offices in Principal Cities 








INSULATIO 


By 2 Mere Press of the Button on the VIBROTEST 


Put the finger on danger- 
ous insulation with the versa- 


costly electrical breakdowns 
before they happen! Just a 
mere press of a button and 
the large clear-faced meter 
tells the story quickly in meg- 
ohms or ohms. 

No hand cranking . . . no 
leveling . . . no vise-like grip 





Mode! 201 VIBROTEST 
. +. just an easy one man job. 


Model 20! VIBROTEST . . . sturdy, compact and easy 
to use .. . also provides triple AC and DC voltage ranges. 


Only two terminals. Many VIBROTEST models available 
to meet other requirements. Write today. 


ASSOCIATED RESENRCH 


EXTENSION, COMPRESSION 
TORSION, FLAT 
SPECIAL FORMS 
SPRING PARTS 


When a Spring or Spring Part is required in 
your product or in your new design develop- 
ments, tell us what you want to accomplish 
and let us help in solving your problem. 

Hubbard manufactures Springs in almost 
every conceivable type, form and shape; in all 
kinds of material and in any quantity. 


M. D. HUBBARD SPRING CO. 
50: Central Avenue Pontiac 12, Michigan 


HUBBARD Springs - Stampings - Wire Forms 





tile VIBROTEST . . . prevent | 


| this treatment the impregnated lamina is wound conyp. 
| lutely on a steel mandrel. The mandrel rotates slowly 
| between heated rollers which apply pressure so tha 
| the resin bonds the adjacent layers of the lamina tp. 








| some cases, using a paper lamina differs from conyo. 





| and pressure. The pressure is applied in the wind! 
| by the tension applied to the tube by take-up rolls 


| revolution of the tube. 





lutely wound paper tubes in the method of manufacture 
In the production of the laminated plastic tubing th 
procedure is the same as in the production of sheg 
laminated plastic. The lamina composed of paper o 
fabric is impregnated with the resin, passed through rol, 
to remove the excess impregnant and then through dry. 
ing ovens where the volatile matter is driven off. Afte, 
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gether. After winding sufficient layers to give th 
desired wall thickness the tube is cured by one of two| 
methods. In the first method, producing rolled tubes, 
the tube is heated in a circulating oven which melts ang 


C 


| solidifies the resin with little additional pressure, Ip 


the second method the tube actually is placed in a mol 
where heat and pressure are applied to cure the resin 
The second method, producing the so-termed molde 
tube, is more expensive but produces a harder, dense 
material because of the applied pressure. In molding! 
a fin is formed on the tube at the parting line between 
the two halves of the mold so that this fin must be re 
moved by grinding in a centerless grinder. It is im: 
possible to produce laminated plastic tubing in con. 
tinuous lengths because the length is limited by the! 


It 


al 


| length of the mandrel, the width of the webbing and/ 


in the case of the molded tube, by the size of the mold 
The laminated tubing is not flexible. Its mechanical 
and electrical properties depend on the type lamina and 
resin used and are directly comparable to the prop, 
erties of the corresponding laminated sheet plastics. 
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(F 
PLYWOOD TUBES, TOO e 
ORE recent extension of the laminating procedur¢ 
used in producing laminated plastic tubes is foun( 
in the production of plywood tubes. By modifying the 
technique slightly it is possible to produce an extremely 
promising tube which, though new, already has found 
many applications. It is characterized by extreme light 
ness of weight for a given strength, a stiffness ie 
to metals and a good resistance to fatigue. Because 
these properties most of the production is being used to 
make structural members for aircraft but its lightness 
caused it to be used for airplane electrical conduit 
well as for the antenna. The great strength of t 
tube is obtained by edgewise gluing successive | 
thin wood or veneer so that the grain runs in oppost 
directions in two adjacent sections. The length of cag 
piece of veneer is chosen so that it makes only ¢ 
Hence the grain of the 
in each layer of the finished tubing is at right angi 
to the grain of the layers immediately above and below 
The tube consists of 50 per cent wood veneer @ 
50 per cent resin so that the development was acceleratm 
by the introduction of the art of edgewise gluing. 
synthetic resin used to bond the successive layers; 
veneer is made in the form of a sheet whose thick 
is the same as the veneer and the two are convoltiay 
wound on the mandrel together and are set under i 
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= CONSULT WESTINGHOUSE 
In BUYING DATA 
ol 
_ (NEW CATALOG 7000) 
dec 
, se With the new Westinghouse Buying Data, you 
dingy can select and purchase the proper motor control 
eet] in half the time. 
tt Data, as presented, is striking in its newness. 
iM} jt’s easier to read, easier to understand, and 
co’ easier to use than any published previously by 
th! any manufacturer. 
a Chances are—if you are a buyer of motors and 
old controls—that you have already received a copy 
ica! of this new Catalog 7000 by mail. However, if 
and) you have not received your copy, write, wire or 
TOP; phone your nearest Westinghouse district office. 
(Requests will be filled through district offices 
only—no mailing from Westinghouse head- 
quarters at East Pittsburgh.) J-21309 
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Making. connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 


met, too, for Drake has 


An Iron for Every Purpose 


SE 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an AA-5 or better 
priority rating. Write 
now for illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3056 LINCOLN AVENUE, CHICAGO, ILL. 





STAMP 


Patented 


A handy, single wheel Stamp for stamping figures and 

letters on brass, aluminum or soft steel, and also plastic 

ani wood,-with but a single hammer blow. More efficient 
than individual hand stamps 
because all figures are on one 
wheel and entire alphabet on 
two wheels. Change of charac- 
ters are quickly made by rotat- 
ing the type wheel. Wheels are 
renewable. One stamp does 
away with 12 individual hand 
stamps. Wheel is made of tool 
steel and characters engraved 
for maximum stamping service. 
Characters furnished any size 
from 1/16” to 3/8”. Also can 
be supplied with shank for press. 
Write for Bulletin EM-1H. 


Wealso make numbering machines, 
automatic or non-automatic, for 
stamping numbers and letters into 
metal. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 
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the veneer and resin. Plywood tubes have been pro. 
duced in diameters ranging from 1 to 24 in. and as” 
long as 22 ft. As the need for other size tubes develop 
a greater choice will be available but, considering the 
newness of the development, the choice of plywood tubes 
is ample to interest the product development engineer, 


FOR HIGHER TEMPERATURES 


ITH the exception of the asbestos tubing, all the 

W insulating sleeving and tubings considered age 
not suitable for high temperature operation. The asbeg. 
tos sleeving has not sufficiently high dielectric strength] 
to take care of those applications combining both high 
temperatures and high voltage. Bonded mica tubes arg 
available for these applications. Mica tubes will withe® 
stand temperatures up to 100 deg. C if the tube is un 
supported and 125 deg. C if supported. The tubing 
consists of a mixture of paper and mica bonded with 
shellac. The higher the proportion of mica used the 
greater the dielectric properties but, also, the lower the 
tensile strength and toughness. Four grades of tubing] 
are available. The strongest tube with the lowest dielee 
tric strength contains 50 percent mica. The proportion 
of mica to paper increases in the other grades to one 
with 100 percent mica bonded with shellac. This tube 
of course, has the highest dielectric strength but is the 
weakest mechanically. 

An article on insulating tubing is not complete with 
out some mention of vulcanized fibre.* Though thi 
material is old and has its limitations, to date none of 
the synthetic tubings have been able to supplant it fory 
fuse enclosures. Its arc quenching property, its slo 
carbonization under an arc, its dielectric strength, and 
its resilience make it the best material available for this 
application. ' 

However, it is not the ideal material because of the 
high water absorption of untreated fibre. This is pare 
ticularly objectionable in the fuse enclosure because, ini 
service, the tubing continually is taking on and losing 
moisture as its temperature varies in proportion to thes 
current flowing through it. This causes undesirable 
warping in long lengths and also the strength of the) 
casing varies. The strength of fibre is a function of thé 
absorbed moisture, when completely dry it being quiteg 
brittle. Therefore any coating or treatment of th 
tubing must seal a small amount of moisture in the fibre 
but must maintain the established moisture content unde 
varying atmospheric conditions. 

Fibre, though it does not carbonize readily under af 
arc, is an organic material so that it will carbonize aff 
elevated temperatures. It is made of cotton rags whicl | 
are cut up and treated to make a rag base sheet. Thi 
sheet is then subjected to a plasticizer such as zing 
chloride, wound on a mandrel and heated to form | 
dense, homogeneous material. The plasticizer then # 
leached out and the tubing dried to produce the finished 
product. The tube will not chip or splinter, is a goods 
thermal insulator, can be formed, threaded or knurled 
and is excellent for abrasion. 

To reduce the water absorption of fibre tubes bt 
maintain its arc quenching properties and its resistané i 


] 


*“Vulcanized Fibre Can Be Worked Easily to Meet Prod t/ 
Needs,” December 1943. 
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~ Back in the days when thousands of home basements sheltered 
embryo radio research laboratories, “Amphenol,” stamped on a plug, 
socket or knob, meant a “good job.” The “hams” learned the value of 
quality the hard way, and after the first disappointments saved their 
dimes and quarters to buy the better job identified by “Amphenol.” 


Now those “hams” are grown-up sergeants, ensigns, lieutenants, 
captains. They are communications officers, radio technicians, members 
of the secret radar fraternity, or concerned in some of the other war- 
time uses of electronics. Many of them are getting to foreign countries 
in person instead of by airwave. But wherever they are, “Amphenol” 
is with them—on cables, on wiring assemblies, connectors, sockets. 
To them Amphenol quality today has a new meaning, a more impor- 

tant personal dependability, in the electrical and 

electronics equipment they use in battle. 


They will bring home their battle experience to 

the new radio sets, television, frequency modu- 

lation, the electronic and electrical develop- 

ments to follow V-Day. Quality parts will 

be made by an equally war-seasoned and 
broadened. m 











INTELLIGENTLY 
SPEEDILY... 


The Lafayette Radio Corp. organization, built soundly 
over a period of 25 years, functions in two key’ shipping 
centers — Atlanta and Chicago. Yes, we maintain tremendous 
stocks of radio and electronic components and equipment. But, 
equally important, there are “brains” to go with them. Our men 

are truly appreciative of what you are up against these days... 
whether you're a giant of industry, the little service man around 

the corner, or represent a military agency or training school. 


Because we are well versed in all fields utilizing elec- 
tronics, your orders are handled intelligently. At our 
fingertips is complete data on shipping routes, priori- 
ties, effective substitutes . . . all things a purchasing 
agent wants to know. Write, wire, telephone or 
teletype — get to know the superior service of 
Lafayette Radio Corp. 


NEW — 8-Poge CIRCULAR, listing merchandise 
available for immediate delivery, will be 
rushed to you on request. All items are sub- 
ject to prior sale. Write or wire Dept. L-7. 









-.S. We specialize in equip- 
ment for laboratory and experimental 
use. Suck equipment built to your 

specifications, if you desire. 


‘afayette bs i Tie (3 or 


901 W. Jackson Bivd., Chicago 7, Ilinois 





265 Peachtree Street, Atlanta 3, Georgio 
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to carbonization when exposed to the arc combination 
tubes are made for high voltage fuse applications. The 
tube is built up of a vulcanized fibre inner tube covered 
with a synthetic resin shell made as an integral unit so 
that the shell cannot be separated from the inner tube. 
The unit is produced by rolling instead of molding so 
there is no seam in the combination tubing. The outer 
shell decreases the water absorption of the tube so im- 
proving its weathering qualities and also increasing its 
mechanical and dielectric strength. The fibre of the 
inner tube still is present to protect the synthetic resin 
from the arc. 

Many different kinds and types of glass tubing are 
available but the most common are lime, lead and borax. 
All three glasses are quite brittle and inflexible which is 
a limitation when used as insulating tubing. However, 
other more desirable properties make the material idea] 
for some severe applications. The tubing can be operated 
at temperatures up to 950 deg. F, resists almost all acids 
and alkalies except hydrofluoric acid, is transparent, 
impervious to gases and liquids and has high dielectric 
strength with low dielectric loss. Borax glass resists 
thermal shock, having approximately three times the 
shock resistance of lime glass, because of its low co- 
efficient of thermal expansion. It is available in out- 
side diameters from % to 4% in. and in three wall 
thicknesses, light, medium and heavy. 


Among those organizations active in the field of insulating 
tubing and including those cooperating in making available data 
upon which this discussion is, in part, based are: B&C Insu- 
lation Products, Bentley Harris Mfg., Wm. Brand, Carbide & 
Carbon Chemicals, Carter Products, Celanese Celluloid, Dow 
Chemical, E. I. du Pont de Nemours, Eastman Kodak, En- 
durette, Extruded Plastics, General Electric, Industrial Syn- 
thetics, Insulation Manufacturers, Irvington Varnish & In- 
sulator, Mitchell-Rand Insulation, National Varnished Products, 
Owens-Corning Fiberg&s, Plymold, Resistoflex, Suflex, Supre- 
nant Electrical Insulation; Taylor Fibre, Westinghouse Electric 
& Mfg. and Wilmington Fibre Specialty companies. 





SPRINGS AND YOUR PRODUCT 


(Continued from p. 99) 


wire size. In general, the designer endeavors to load 
the wire reasonably near its capacity for the sake of 
economy in metal. Caution and experience are needed 
in this respect because there are many factors apart 
from the purely elastic properties, such as the working 
conditions of the spring, the life expected of it, and 
so on, which limit the capacity for safe usage. 

A further factor, when considering different kinds of 
wires that might be used, is the inherent difference in 
physical properties between various available materials. 
These differences are found in the elastic properties, 
namely, load carrying ability, and inherent stiffness 
known as Modulus of Elasticity. Table II gives values 
of motion obtained under different types of loading with 
constant load values applied to the more common 
spring materials. 

From the figures for motion in the table, it will be 
seen that considerable variation is obtainable by choice 
of material. Of more importance is the fact that mo- 


ELECTRICAL MANUFACTURING 


EE ee 
eee. AN ER Cy CC, CCC LC Tg . 





What gives 





SUNLIGHT MOTORS 
their superior stamina? 


The amazing 


he 
\ all¢ /_ stamina of Sun- 
~9 A— light motors did- 
4 ®— n’t just happen. 


/ oro* Behind the out- 
) standing perform- 
ance records of these motors on 
leading appliances is the story of a 
coordinated endeavor by all de- 
partments—design, engineering 
and manufacture—to produce a 
fractional-horsepower motor un- 
surpassed in year-in, year-out re- 
liability. 

Typical of the measures Sunlight 
employs to build-in longer life are 
these: For extra protection against 
motor-killing short circuits, Sun- 
light engineers have specified ex- 
tra-heavy coatings of dielectric in- 
sulation on all windings. To pre- 


SUNLIGHT MOTORS 
FOR: 


AIR COMPRESSORS 
WASHING MACHINES 
POWER-DRIVEN BENCH TOOLS 
IRONERS 
MILK SEPARATORS 
MILKING MACHINES 
FURNACE BLOWERS 
STOKERS 
OIL BURNERS 
WATER PUMPS 
REFRIGERATORS 
VENTILATORS 
AND MANY 
OTHER APPLICATIONS 
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vent starting strain, Sunlight mo- 
tors have been given up to three 
times the full rated starting capac- 
ity. To reduce heat-generation in 
the windings—a common cause of 
motor failure—full-gauge copper 
wire is used throughout. To pro- 
vide smooth, trouble-free perform- 
ance, bearings are the finest made: 
diamond-bored for microscopic 
smoothness; set in cast-bronze jour- 
nals; self-oiling for the life of the 
motor. 


It is this spirit of perfectionism, 
coupled with broad engineering 
experience and extensive manu- 
facturing facilities, which accounts 
for the selection of Sunlight motors 
to power many of the country’s 
leading makes of household ap- 
pliances. 


Keep Backing ‘Em Up—WITH WAR BONDS 


SUNLIGHT MOTORS 


JULY 1944 
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A DREAM COME TRUE—a completely coordinated and inte- 


grated air-rail express service! 


Ever since the fast, safe, personalized handling of ship- 
ments we know as Express Service was developed in 
1839, it has been distinguished by adapting new tech- 
niques. 

From the moment the airplane was proved capable of 
sustained flight, alert Railway Express began to plan 
how this new transportation vehicle could be made to 
serve the needs of industry and the public. 


Step by step the way was proved. 19/9 saw the first 
chartered flight for Air Express on a definite route, New 
York to Chicago. 1927 was a real milestone year. It saw 
the establishment of the nation’s first Air Express net- 
work serving 26 airport cities coast-to-coast, and the 
formation of Air Express Division of the Express com- 
pany, the essential step toward providing a responsible, 
co-ordinated air-rail express service. /944—Air Express 
directly serves 350 airport cities at 3-mile-a-minute 
speed, and 23,000 Railway Express offices the nation 
over through integrated Air-Rail service. International 
Air Express to over 60 foreign countries. 


From 5,160 shipments in four months of 1927 to over 
1,500,000 in 1943—that’s the record of Air Express. Serv- 
ing the war effort today spectacularly and successfully, 
Air Express coordinated with Railway Express will serve 
you well tomorrow. 


WT 


BINT 
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Ma: oy RAIL SERVICE 





NATION-WIDE 


tion under a given load varies with the size of wire and 
with the length of wire. The figures in the table are 
based on a unit length of wire. It is readily seen why 
wire in pure tension is not used. A little thought will 
also show that a considerable length of wire is required 
to obtain useful motion in the spring. Thus, a spiral 
spring or a torsion spring is simply a means of winding 
into a compact form a sufficient length of cantilever 
beam to give the requisite motion. Similarly, helical 
extension and compression springs are compact shapes 
providing a suitable length of wire to give the right 
flexibility under torsional loading. 

The load carrying ability of a material is measured in 
terms of stress value which is determined by mathe- 
matical formulae relating each type of application of 
load, and each type of spring, to the physical properties 
of the material. 

It is evident that the spring designer has a fairly 
wide choice in the development of a spring for a cer- 
tain function. When the type of spring has been se- 
lected, he still has a choice of material, and when that 
is decided upon, he usually still has a range of dimensions 
from which to select the most desirable spring. 


FUNCTION GOVERNS CHOICE 


HE function the spring is to perform has the larg- 
_ est influence on the choice of type. In many cases, 
the factors of space and other requisite characteristics 
operate at the same time. As an example, motor brush 
springs in many medium size motors are used in the 
form of a spiral of thin flat wire. In smaller sizes of 
motors, space for this type of spring cannot be provided, 
and helical compression springs* are used effectively. 
The spiral spring is used simply as a device to provide 
flexibility in the spring. A single short length of flat 
wire might function well enough as a spring, but its 
range of motion is distinctly limited, and it is com- 
paratively very stiff. The helical compression spring 
provides the most efficient use of metal, and carries 
with it a compactness obtainable in no other way, 
together with the requisite flexibility. 

In many other any several 
fill the required function through suitable 
arrangements. However, other make certain 
types undesirable. For example, on many types of 
toasters a torsion spring is applied to the hinge pins 
or rods to hold the parts in proper place near the 
element. This could be done by utilizing the straight 
hinge rod as a spring and placing the wire under pure 
torsion as the toast is turned. However, such a spring 
would be very stiff, and the wire size would be so 
small that it would probably not function properly as 
the hinge pin. Again, an extension spring could be 
applied to serve the same purpose. If this were done, 
the spring would not fit into the whole assembly to 
give a pleasing appearance, and would look more like 
an after-thought than a functioning portion of the 
whole. Arrangements could undoubtedly be made to 
apply a compression spring to this function, but such 
arrangements would be unwieldy. As it is, the torsion 
spring is compact and efficient, fits into the assembly 


uses of springs, one of 
types can 


factors 


* See “How To Design Brush Springs For Long Brush Life”, 
September 1942. 


ELECTRICAL MANUFACTURING 












TE 


tulle 





ee 


ELECTRONICS ¢ a 








Typical in ‘precision measuring of R. F. Inductors to rigid war production tolerances, the “Dynamic 
Inspection Analyzer'’ is representative of the ingenuity of Guthman “INDUCTRONIC" research. Em- 
ploying a highly stabilized circuit of our own design this 24-frequency inspection device, used in the 
manufacture of an Ant. .R. F. and Osc. assembly, can analyze the individual coils for band coverage, 
inductance, and Q. at their operating frequencies. Uniformity of electrical char- 
acteristics in the manufacture of Guthman super-improved coilsmakes... 
Guthman .. .“’Leader in Inductronices’’* 


* Copyright: Edwin I. Guthman & Co., Inc, 1943 


EDWIN |. GUTHMAN & CO... 


15 SOUTH THEQOP STREET: - CHICAGO 
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 
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CLEVE-TUNG TUNGSTEN POWDER 
el WL Ae eee LL ey n Es 


Speetographically 





In order to insure the quality of the tungsten you require for 
carbide purposes, Cleve-Tung starts with premium ores. 
Nothing less is admitted to our manufacturing program. 
We further safeguard the purity of Cleve-Tung metal pow- 
der by rigid spectographic control, and also its physical 
properties by regulating the size and distribution of its par- 
ticles. Nor need you have the slightest fear of contamina- 
tion from molydenum or other extraneous material, since 
tungsten is the only metal processed under our roof. 


CLEVELAND TUNGSTEN, INC. 


0 MEECH AVENUE CLEVELAND, OHIO 








You get maximum power per 

ounce of weight in this small frac- 
tional H.P. Motor. Designed for speeds 
from 3,000 to 20,000 R.P.M. and for 
voltages from 6 to 115. Engineered to 
your exact performance specifications. 
Precision-built of quality materials for 
long life, dependable operation. How 
many do you need—and when? 


_ Small Motors, Jue. 


1326 ELSTON AVE., CHICAGO 22, ILLINOIS [iii 
Design + Engineering - Production 


‘for the right spring. 


well, and supplies just the right pressure with thel¢ 
necessary flexibility. 

The same statements might be made about al 
any application of springs, and substitutions migh 
be made for almost any spring now functioning j 
almost any mechanism. Looking at it the other 
any type of spring might be designed into a mechanj 
by making compensations in other parts of the mech 
anism. It is the designer’s business to determine whig 
type of spring will best suit the purpose, correlating ; 
the factors of function, space, material, spring dimem 
sions, and cost of the spring and of assembly. 

With the choice of type of spring accomplished, ang 
perhaps the material to be used decided upon, the 
ter of spring dimensions, and space requirements* m 
be determined. These values depend on the requi 
ments of the mechanism. The simplest possible s 
fication to design to is one which requires a sp 
to provide a certain pressure with a given motion, 
the case of a compression spring, there may be as 
as 100 springs of different dimensions that will 
the requirements, and that can be manufactured 
practical means. Usually a specification for a sprj 
relates it in some way to the mechanism in which 
works, either by specifying the length at which the | 
is required, or the length from which the motion m 
begin. Very often the load is required in an assembh 
position and additional motion must be possible. Some 
times a definite increase in load with added motion| * 
is required. Frequently, two certain load values are 
needed at two definite lengths, as for example at each 
end of the working stroke of the mechanism. All these 
restrictions limit the number of springs that can fill 
the requirements. The choice is narrowed down s/ 
that in many cases there is found to be only one com- 
bination of dimensions that can be used. 

The spring designer does not have to go through 
this process of elimination in such detail, because he 
knows by experience about where to start in his search 
However, he often has. to ty 
several combinations of dimensions in order to obtain 
the best result. F 

It is all too frequently found at this stage of th 
development that a spring of good design, based or, 
sound engineering, cannot be found to fit in the s 
allowed for it. In such a case, adjustments must 
made to make room enough. A spring, in its operation 
does work, in the technical sense of the word wor 
The load and motion required in the operation of th 
mechanism set up a definite value of work the sprin 
must do and a definite volume of metal is required ty 
meet this requirement. How this volume is distribut 
depends on the load and motion values. Restriction 
on certain dimensions, such as diameter, mean th 
other dimensions, such as length, must be ample 
provide the requisite volume of metal. Design proc 
dure must then avoid dealing with one part at a time) 
Each part must be considered carefully in its relatiol Th 
to others, for a better final result. ave 

Springs, by performing the many and varied function, Mec 
found in the multitude of mechanisms in use today e 


























‘aa lus 
replace more complicated and more costly mechanic or 
methods of obtaining the same result. 0 





* See “Springs Need Working Space, Too”, January 1944. A 
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ARE YOU WELDING STAINLESS STEEL? 
nere'’s Mew Light On THE SUBJECT 


ato This book can save you time and 
| avoid spoilage of vital alloys, both 
tion, More than ever essential to the war 
oday _— today. Describes and il- 
nic’) MStrates equipment, procedures, 
Precautions. Request copies on 

» Your Company letterhead, please. 
44. 
ADDRESS DEPT. EM-24 
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UCCESSFUL stainless steel 

welding, as many a shop has 
found out the hard way, puts a 
premium not only on knowing 
what to do, but also what to avoid 
doing—and why. 

That is because the problem, 
first of all, is a double one as com- 
pared to ordinary carbon steel 
welding, since it calls for main- 
taining the corrosion resistance of 
the parent metal across the weld 
area, as well as its strength. Further- 
more, although stainless steel welds 
easily, the various members of the 
stainless family differ considerably 
from carbon steel—and even from 
each other—in the physical and 
chemical phenomena they exhibit 
during the welding process. 

Information, clear and complete, 
is the basic answer. We've supplied 
it in a new 64-page, full-color book- 
let, “Welding Stainless Steels,”’ cov- 


Branch Offices in Principal Cities . 


ering all the commonly-used hand 
or machine methods of welding 
Allegheny Metal. Employing a new 
idea in graphic illustration, this 
book is, we believe, the most com- 
plete and understandable coverage 
of the subject yet published—a 
welding shop “bible” purposely 
made so clear and simple that it is 
also ideal for student training. 
@ Write for your copy (see at left). 


Atteghnny Lindlin 


BRACKENRIDGE, PENNSYLVANIA 


.. Allegheny Metal also 


handled by all Joseph T. Ryerson & Sons, Inc. Warehouses 


A-9078 ... W&D 
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ANOTHER 
SPECIAL BY. 
PROGRESSIVE 


%* NEW CATALOG 
With Many Helpful Data 


Includes: 
Illustrations of 71 “spe- 
cials”’. 

Dec. equivs. of fractions. 


Weights per 1M pieces. 
SENT ON REQUEST 


P PROCRESSIV 


44 NORWOOD ST 


SAVES 50% 
FINISHING TIME 
ELECTRICAL 
OFF QUIPMENT 


~e: 


@Applies easily @E£liminates masking with tape 
e@Dries quickly @Permits easy removal of excess varnish 


* Complete finishing time of armatures, stators, rotors, and 
other electrical units with insulating varnish is amazingly re- 
duced through the use of STERLING S-159 STRIPPER. Avoided 
are tedious and harmful scraping methods previously em- 
ployed in removing varnish that has splashed or drained on 
metal sections that must be varnish free. 

STERLING S-159 STRIPPER is applied by brush to the 
metal sections prior to the application of varnish and dries 
in two or three minutes. Varnish that adheres to portions 
previously treated with this blue, viscous liquid can be flaked 
off with a bakelite or wood knife without disturbing the 
exact tolerances. 

Trial quantities of this 

STERLING, time-saving speci- 


alty will be forwarded upon 
request. 


* $4.20—galion 


* $1.20—quart 
F.O.B. Haysville, Pa. 


VARNISH COMPANY 


124 Ohio River Boulevard, Haysville 
(Suburban Pittsburgh) Pennsylvania 

















MOTORS AND CONTROLS 
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money doing it. Control manufacturers should 
recognize that special control is here to stay and 
arrange their engineering, manufacturing and sales 
policies accordingly. 

In the preparation of this discussion, the author was 
greatly assisted by President L. W. Scott Alter, of the 
American Tool Works, who incidentally, brought up 
several of the major points in the course of his recent 
talk to the Ninth Annual Westinghouse Machine Tool 
Electrification Forum. Mr. Alter polled leading ma- 
chine tool engineers to insure that his suggestions would 
represent the demands of the industry. Clearly, the 
designers responsible for progressive machine tool de- 
velopments seek some things in terms of electrical com- 
ponents that they do not currently find available. 


IMPROVEMENTS AHEAD 


LECTRONIC adjustable speed drives have been 
with us for about ten years now. They have been 
worked on by at least two generations of young engi- 
neers, and yet the improvement over the original has 
been almost imperceptible. We have had new and 
better tubes, but the inherent disadvantages are still 


evident. The torque produced depends on the average 
amperes; the heating of the motor, on the rms, 
amperes. The system is inefficient and, in my opinion, 


too expensive for any but large, costly machine tools. 

With the growth of 400 cycle equipment for aircraft, 
we have another standard frequency available. This 
should be of great use, since we employ high speeds on 
modern machinery. In a 400 cycle high speed motor, 
we can get about six times the horsepower of a 60 cycle 
motor of the same size and cost. If the efficiencies are 
the same, the 400 cycle motor will have six times the 
losses and the extra heat cannot be carried away with 
air cooling as we have known it in the past. The best 
solution is probably a water cooled motor, and if we 
can water cool 400 cycle motors, then we can water 
cool 60 cycle motors as well. 

Flange mounting of motor and control offers many 
advantages to the machine designer. Electrical design- 
ers should consider the mounting problem of their cus- 
tomers and furnish these devices with a male mounting 
fit. It is a difficult and expensive operation to machine 
a male rabbet fit on a large machine casting. 

The quality of ball bearings used in precision bal- 
anced motors leaves much to be desired. The same 
applies to the design of the bearing mountings, and 
motor engineers might benefit from a design study of a 
few machine tool precision spindles. 

For reciprocating motions, the hydraulic drive is 4 
superior adjustable speed device. Electrical adjustable 
speed drives seem to work out best for rotating mo- 
tions. As an engineer who has directed a high per- 
centage of his thoughts toward the invention of a suit- 
able adjustable speed ac. drive, I do not anticipate any 
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NO OTHER SHEAVE 


The most certain way to give the 
users of your product utmost 
freedom from maintenance troubles 
on V-belt drives is to specify 
Worthington Multi-V-Drives with 
Worthington QD Sheave. 

1.The Best Engineered Drive. 
With the QD, the hub stays put, be- 
cause a variety of sizes of rims fit it. 
When changes are made for different 
speeds, the rim is easily removed and 
replaced. On all other sheaves, the 
hub has to be loosened, presenting a 
realignment problem when the hub is 


Centrifugal 


Pumps 
¥ , 
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Split hub makes in- 
CSET me tS eee 1 
stays put—only rim 
is changed. Bigger 
pull-up bolts—higher 


taper cone pressure. 


Worthington’s QD Sheave is easy to get on, 
easy to get off, yet always tight on the shaft 


drawn up to the rim. Once you put on 
the hub of the QD sheave, alignment 
problems are permanently solved. 

2. The Most Accurate Belt Selec- 
tion. Worthington’s Master Manual 
will help your customers make truly 
accurate belt selections. This man- 
ual, when used in conjunction with 
Worthington-Goodyear Endless Cord 
V-Belts, results in balanced per- 
formance—sheave and belt working 
together to satisfy the original idea 
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SELECT A MULTI-V-DRIVE 
THE WORTHINGTON WAY 
with this simplified, easy 
to handle Master Manual 























You can select the right drive to 
fit your job exactly in three minutes 
by the watch—using just plain every- 
day arithmetic. 





Scientifically evaluated, after years 
of laboratory tests, all factors affect- 
ing V-Belt life and V-Belt efficiency 
were taken into consideration so that 
each selection is guaranteed to give 
peak performance under all condi- 
tions for which it is recommended. 





This 72 page indexed manual does 
your Multi-V-Drive engineering for 
you. Be sure to get your personal 
copy. 


Mail in the coupon below now. 







HAS THESE 3 ADVANTAGES 






of the inventor. Use the coupon 
below for complete details. 
MV4-11A 
. ; _ ¥ 
Retary «Steam A Power Wartioal A Mericnatsl  Ligeld Verte peed mage Sitne 
: ee - @ 
Foo cusses. 
i ‘Standard Products Division - 
s Worthington Pump and Machinery Corporation 
‘ Harrison, N. J. 
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he Worthington Mast 
BEHIND THE WAME i Please send me a copy of the Worthington Master 
8 Manual. 
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A STRONGER FACTOR 
in TODAY’S NEW 























































EXTRACTOR POSTS 
WITH WELDED ANTI-VIBRATION SIDE TERMINALS 


Resistance to extremes of shock, vibration and 
temperatures is provided by the new Littelfuse 
Extractor Posts with electrically welded side ter- 
minals. By Littelfuse process, terminals are made 
integral with inside metal shell. Maximum con- 
ductivity is insured. Other Littelfuse improvements 
for dependability, durability, and convenience 
make these extractor posts outstanding examples 
of Littelfuse complete circuit protection. 


EXTRACTOR POST No. 341001 for 3 AG Fuses 


Tool-operated. Welded side terminals. Knob 
and body black bakelite. Positive fuse grip. Full 
visual shock-proof inspection. 
Spring-activated cup. Specially 
designed grip prevents fuse 
from dropping out. 





Also furnished finger-operated 
(342001 ). 


Send for B/Pand ENGINEERING DATA 
Ask for Samples 


Safeguard new equipment, or irre- 
placeable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit 
Breakers, Thermocouples, Fine 
Wire Products, Indicators, etc. 


LITTELFUSE INCORPORATED 


4757 Ravenswood Avenue, Chicago 40, Illinois 
200 Ong Street, El Monte, California 
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startling improvements along this line. However, | 
should like to be agreeably surprised. 

This is a large country. I do not know why factory 
space should be so valuable. However, machinery 
buyers do demand compact machines and we try to give 
the buyer what he wants. So there will always be a 
demand on the electrical industry to “make it smaller.” 

In the machine design field, there are many advan- 
tages in using special electrical equipment. The special 
feature may be electrical, mechanical, or a combination 
of the two. Suppliers of electrical components who ac- 
cept these conditions and gear their own companies to 
take care of special requirements will, in the long run, 
get the business of the builder of heavy machinery. 


WHOSE ENGINEERING RESPONSIBILITY ? 


HEN the electric drive enthusiasm first started, 

much of the engineering was mainly done. by the 
supplier of the electrical equipment. The picture has 
been modified and many small machine builders now 
have their electrical engineering departments. There is 
something of a warning in this for salesmen today con- 
tinue to refer many questions to their factories though 
the solutions are being found in the engineering depart- 
ments of machine tool builders and other heavy duty 
equipment makers. 

The question of electrical connectors for complex 
machine wiring has been answered in a number of ways. 
My personal preference is the use of color coded wires 
and compression type of fittings. The connectors now 
used on aircraft wiring have considerable merit for use 
on industrial machinery. Some attempts to furnish 
controllers with leads instead of terminals might be 
extended to use these new fittings. And, give us an oil 
proof tape to match the wire insulation, tape that does 
not require heat to set it. 

Suppliers of electrical parts have done a fine job, in 
fact improvements have been coming out so fast that it 
has been difficult to keep up with them, but there are 
still things to be accomplished. It is a pleasure to know 
that our future wants will be supplied in the same spirit 
of cooperative helpfulness that was so effective. 
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pinion on the speed indicator arm of the drive unit, and 
engaging the pinion with a rack which was maintained 
on a second plate. A neutral contact maintained on the 
piston rod ends could move the increase-decrease con- 
tact points to its relative position, and at the same time 
the pinion actuated by the drive unit was capable of 
moving the increase and decrease cuntacts to the neutral 
position as the “on speed” condition was obtained. 
This method of automatic control worked, but 
it needed perfecting. Control was not extremely ac- 
curate or positive, so it became apparent that a single. 
double acting cylinder would have to be used and als 
the pilot motor would have to be slowed down. Wit! 
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The warpest part of an E*L Power Supply’s 
life is being born. Because then it must survive tests 
that make its actual service-life a bed of roses by 
comparison. 

EL Power Supplies have to prove their guts in tem- 
peratures more extreme than Siberia’s cold or Sahara’s 
heat . .. at altitudes higher than the Himalayas and 
lower than the Dead Sea . . . in dust storms... in salt 


spray ...in humidity worse than a Solomons swamp! 
Severe operating conditions all, yet intentionally exag- 
gzerated in tests at Electronic so that E*Z Power Sup- 
plies may live longer in actual service. 

If you have power supply needs of converting low 
voltage to high voltage, obtaining a precisely regulated 
power output from a varying power input, or anything 
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Here's consolidated, living hell for electrical equip- 
ment. It's a “torture-chamber" that reproduces the 
toughest possible conditions of temperature, humidity, 
atmospheric pressure. It is one of the many “torture 


products. 


devices” at Electronic Laboratories for testing Eok 


else, however tough—let Electronic’s engineers help you 
find the answer. 

Your problem may be radio . . . motors . . . lighting. 
EL engineers are familiar with them all... and many 
other applications as well! They are at your service for 
consultation! 


Only E-L VIBRATOR POWER SUPPLIES 
Offer All These Advantages: 


1. CONVERSION—DC to AC; DC 
to DC; AC to DC; AC to AC. 


2. CAPACITIES—Up to 1,500 
Watts. 


3. VARIABLE FREQUENCIES—A 
power supply may be designed to 
furnish any ‘frequency from 20 to 
280 cycles, or a controlled variable 
output within a 5% range of the 
output frequency. 


4. MULTIPLE INPUTS—For ex- 
ample, one E*L Power Supply, in 
quantity production today, operates 
from 6, 12, 24, 110 volts DC or 110 
volts AC, and 220 volts AC, with a 
single stable output of 6 volts DC. 


5. MULTIPLE OUTPUTS—Any 
number of output voltages may 
be secured from one power supply 
to suit individual needs. 


6. WAVE FORMS—A vibrator 
power supply can be designed to 
provide any wave form needed for 
the equipment to be operated. 





7. FLEXIBLE IN SHAPE, SIZE 
AND WEIGHT—The component 
ports of a vibrator power supply 
lend themselves to a variety of 
assembly arrangements which makes 
them most flexible in meeting space 
and weight limitations. 


8. HIGHEST EFFICIENCY—E-t 
Vibrator Power Supplies provide the 
highest degree of efficiency avail- 
able in any type power supply. 


9. COMPLETELY RELIABLE—Use 
on aircraft, tanks, PT boats, “W alkie- 
Talkies,” jeeps, peeps and other 
military equipment, under toughest 
operating conditions has demon- 
strated that E+L ynits have what it 
takes! 


10. MINIMUM MAINTENANCE— 
There are no brushes, armatures 
or bearings requiring lubrication or 
replacement because of wear. The 
entire unit may be sealed against 
dust or moisture. 






























SEP Es 
ae 
—_ - 


Tuo of Thermador’s automatic high speed lamination presses 


The production of quality transformers is more than just 
an assembly job; it is an intricate manufacturing process 
which requires modern precision equipment. In this respect 
Thermador’s position is unique. For Thermador has, u ithin 
its own plant, all the facilities needed for each operation in 
the manufacture of transformers. Thermador can produce 
in quantity, quality transformers with exacting tolerances. 
The combination of these factors is seldom available to a 
transformer manufacturer. 


When it's quality you demand—quality in material, qual- 
ity in manufacturing and quality in engineering in quantity 
—discuss transformers with Thermador. 


THERMADOR TRANSFORMERS 


DEFEAT @ HEAT Se COLD re HUMIDITY 


THERMADOR ELECTRICAL MANUFACTURING CO. 
5119 South Riverside Drive «Los Angeles 22, California 
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the addition of a larger double acting cylinder which had 
governor pressure in one end and engine pressure in 
the other, a tee and valve allowed the output of the 
double acting governor to supplant engine oil pressure. 
The automatic control operation was better, but the 
pilot motor changing the speed of the variable speed unit 
still ran a little too fast to allow for efficient operation 
when coming “on speed.” After much experimenting 
it was found that a variable 25 ohm, 200 watt resistor 
across the armature of the pilot motor was approxi- 
mately right for normal operation. Although this re- 
sistance had to be variable in order to adjust for wear- 
ing in other parts of the variable speed unit, it was 
found to be satisfactory. 

At this stage a new control was added to convert the 
hydraulic impulses to electrical energy. This new con- 
trol was an oscillating switch actuated by the hydraulic 
cylinder and acting off the variable cone pulley control 
screw. Since the screw is turning at only 1/98 the speed 
of the pilot motor, the small amount of coast was just 
enough for clean makes and breaks on the contacts of 
the oscillating switch. By operating off the control 
screw, the action of the oscillating switch is co-ordi- 
nated with the action of the double acting cylinder 
closely enough so that the break could be removed from 
the pilot motor, and the ‘“‘on speed” condition of the 
governor quickly and accurately attained. Two oscil- 
lating switches were connected together, one for the 
control of the hydromatic governor and one for the 
controllable governor. 

After all these improvements were made, it was de- 
cided that still another improvement would make the 
electrical control more efficient. For efficient operation 
the rate of speed change should be as uniform as pos- 
sible. Therefore, a 220 volt, 3-phase 1800 rpm. pilot 
motor with 49-1 gear reduction will be used in place of 
the present universal series motors. By use of this 
pilot motor there are no speed variations in the unit 
which, due to variations of load the other pilot motor 
permitted. As fast as production changes will permit, 
this improvement is being made. 

All of the developments in design listed above have 
been integrated into one complete automatic control for 
the driving unit of the stand. The governor under test 
is thus able to control the driving unit and accurate test 
results are obtained. These results will give the actual 
performance of the governor being tested since the 
conditions of test on the stand relate to those in flight. 
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also prevented by louvers. To break up the montony 
of this series of blank surfaces and to remove the 
straight line reflected image of the lamps, these louvers 
may be corrugated alternately in two directions. 
Circular fluorescent lamps are availabilities upon 
which to plan after the war, and many fixture designs 
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““Vinylite’’ Plastic Wire and Cable Insulation 


Sets New Standards of Chemical Resistance 


In many indusirial applications, wire and 
cable insulation becomes drenched with oils 
and grease. Below ground, it runs through 
acid and alkaline soils. Frequently it is ex- 
posed to chemical fumes, the oxidizing 
elects of air, and the photochemical effects 
ofsunlight. To every one of these chemical 
attacks, VINYLITE plastic insulation is in- 
herently more resistant than are any of the 
dlder types of insulation. 

In addition VinyLire plastic insulation 
ofers many other unique advantages. It is 
highly resistant to abrasion, stays flexible 
at low temperatures, and has an extraordi- 
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narily low rate ot moisture absorption. It 
can be made in a wide range of colors. 
Thin wall construction, coupled with high 
dielectric strength, makes it possible to in- 
crease the number of circuits in existing 
conduits. Certain types, depending upon 
the plasticizer used, are non-flammable or 
slow-burning. 

Electrical wire and cable with VINYLITE 
plastic insulation is today serving only es- 
sential uses. When it becomes generally 
available, public utility, industrial, and con- 
struction fields, marine, automotive and 
aireraft applications, will have these advan- 


tages of greater safety, dependability, and 
service life. Write Department 17 for Book- 
let VR. It describes the characteristics of 
the various VINYLITE resin compounds for 
wire and cable insulation and shows their 
specific advantages for a wide variety of 
applications. 
Plastics Division 
CARBIDE AND CARBON CHEMICALS 
CORPORATION 
Unit of Union Carbide and Carbon Corporation 
tis 


30 East 42ND STREET, New YorK 17, N.Y. 


Plastics 


207 























NEWS 


PATENTED SPRING ACTION 







SINGLE 
POLE 
TYPE L-100 





V3 Actual Size 
2H. P. 


a.c. FLOAT SWITCH 


COMPACT — DRIP-PROOF — RUGGED 
INEXPENSIVE — Adjustable lever arm 


TYPE L 
All Purpose 


SWITCH 


RATED 2 H.P. 
Heavy Duty Contacts — 
Write for Wiping Action — Main- 
Bulletin L-2 tained Pressure—Fast Break 


AUTOMATIC CONTROL CO. 


1005 University Avenue . ST. PAUL 4, MINNESOTA 





13 Actual Size 





SP RELAYS 


SHOCK PROOF COMPACT 


OPERATE IN ANY POSITION 


medecbeskbbsblereele) et; ets tley 


Base and stationary 
Trl — m m " 7 7 

t purpose. pnenoiuic 
11t water and weath- 
1 vibration. AC 
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WRITE FOR NEW DESCRIPTIVE CATALOG 
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suggested themselves. One, as illustrated, is a combina. 
tion incandescent-fluorescent unit. Light on the dining 
room table surface is furnished by an incandescent pro- 
jection lamp. This throws a narrow cone of light on the 
table top in accordance with one highly recommended 
method for such surfaces. The projection lamp is hidden 
from view by a louver which again is made in a decora- 
tive form in order to relieve the monotony of plain 
symmetry. Light on the ceiling is furnished by the four 
circular fluorescent lamps. This light, either by using 
lamps which supply a tinted light or by using a glass 
or plastic filter may be given a color which is flattering 
to the people in the room in contrast with a strong white 
light on the table. 

Louvers may be added to existing fixture designs. 
Where the brightness of lamps against a much less 
bright fixture and ceiling makes a harsh contrast, the 
observer’s eyes unconsciously are attracted toward ex- 
cessive brightness to be here subjected to the “picket 
fence” annoyance which tires them unnecessarily. 
Here an aluminum louver that is light and corrects the 
brightness pattern, will also improve the appearance of 
the fixture. This same treatment, in appropriate designs 
for many cases of commercial or industrial fluorescent 
lamp fixtures should be one way to correct some of the 
less than entirely satisfactory lighting equipment. 

Generous specification of louvers is illustrated in the 
case of the suggested postwar reading lamp. The louver 
cones shown may be made of aluminum polished on 
the inside and either enameled or covered with some 
attractive textile on the outside. Here again the effort 
has been to carefully control the direction of the light 
and to maintain a satisfactory brightness pattern. 

Another home lighting suggestion also utilizes one of 
the proposed circular fluorescent lamps and consists 
mostly of an intricate louver which could be made of 
any thin metal but is very light and satisfactory when 
made of aluminum. This metal may be tinted in many 
pleasing colors by various processes. 

One of the most common causes of glare in a ma- 
chine shop is that which comes from the local light on a 
neighboring machine. If the reflector is adjusted to suit 
the machine it serves, it is apt to glare in the eyes of the 
man on the opposite machine. A specular surface in 
the reflector will go a long way toward removing this 
glare. A louver, as illustrated, will complete the sup- 
pression of this glare. 





WASHINGTON SAYS — 
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promptly submitted, to rapidly push forward the many 
terminated contracts now awaiting a final settlement. 
The War Department announced a new publication 
arrangement for its official regulations governing pro- 
cedures and policies of contract termination. This docu 
ment, known as Procurement Regulation No. 15, may 
be obtained by application to the Superintendent of 
Documents, Government Printing Office, Washington, 
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— what couldn’t be done in glass has become 

| a habit at Corning—and this is a good example. 
‘You can’t solder metal to glass’”— they said. But 
Corning Research did it. 

| Now Corning has developed a metallizing method 
whereby the base for the solder becomes an insepara- 
ble part of the glass and so provides a permanent, air- 
tight seal. The metallized layer solders almost as easily 
sbrass or copper and is not harmed by normal solder- 
ing temperatures. Parts can be soldered to it by any 
ordinary soldering iron, soft-air-gas flame or induc: 
ton heating. 
Also important—Corning type metallizing can be ap- 
plied to an extremely wide range of glasses. Where 


} 
JORNING 
Es 
esearch in Glass 


Electronic Glassware Pou 


Did we hear 
someone say 
Cm cel: 
impossible ? 


extreme resistance to thermal or mechanical shock is 
required it can be applied to Corning’s tempered 
glasses. Where electrical characteristics are of first im- 
portance it can be applied to Corning’s special low- 
loss glasses. 


This unique method of metallizing is just one of the 
ways that Corning’s knowledge and experience may 
Some day save you time and money. If you'd like to 
know more about us, we have a suggestion. Send for 
the study, “There Will Be More Glass Parts In Post- 
War Electrical Products.” It’s free. Just write to the 
Electronic Sales Department M-7 Bulb and Tubing 
Division, Corning Glass Works, Corning, N.Y. 


ASMA fy 


CORNING 


“PYREX” and ‘CORNING” are registered trade-marks of Corning Glass Works 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


NO 
SPECIAL 
TOOL 
NEEDED 


* WRITE FOR BULLETIN &-D * 


(KRUEGER & HUDEPOHL 
i Solderl. Ss a nal | TEs Pile) (yt iatles 
ETHIRD AND VINE STS. * CINCINNATI, OHIO 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


eMidwest 


AND MANUFACTURING COMPANY 
WHIPPLE STREET * CHICAGO 12 


333 NORTH 





210 





D. C. War Department contractors may now obtain the 
latest issue of PR-15 for $1, which includes the next 
twelve amendments. 


Electric Irons. The total production authorized to 
date by WPB is 1,759,338 irons or about 86 per cent of 
the 2,000,000 programmed for civilians for 1944. 

According to information received by WPB from the 
manufacturers, about 84 per cent of the irons currently 
authorized will be automatic household models and non- 
automatics, 16 per cent. Household models account for 
more than 98.5 per cent, and commercial models for 
slightly more than one per cent. 

Of the 2,000,000 irons to be made this year, 240,662 
are yet to be authorized for production. Quotas for that 
number will be assigned to additional manufacturers as 
their ability to produce irons without using labor or 
facilities needed for war production can be determined, | 

Those manufacturers authorized recently to produce 
electric irons are: American Electrical Heater Co,, 
41,000 ; Cissell Mfg. Co., 7,500; Dominion Electric Mfg. | 
Co., 35,000; Gibson Electric Mfg. Co., 5,000; Knapp 
Monarch Co., 192,000; Manning Bowman & Co., 38,- 
500; Metalware Corp., 16,500; National Stamping & | 
Electric Works, 8,800; Nelson Machine & Mfg. Co., 
58,000 ; New York Pressing Machine Co., 1,625; Proc- 
tor Electric Co., 137,800; Reimers Electric Co., 2,100; 
Rutenber Electric Co., 4,600; Son-Chief Electrics, Inc., 
72,600; Lawrence M. Stein Co., 1,000; Verplex Co. 
(for Landers Frary & Clark), 97,868; Waage Mfg. Co., 
4,800; Waverly Tool Co., 31,200; Winsted Hardware 
Mfg. Co., 25,000; Chicago Flexible Shaft Co., 162,500; 
Sampson United Corp., 38,500; and Westinghouse 
Electric & Mfg. Co., 157,000. 


Packaging and Labeling Machinery. Representa- 
tives of the War Production Board told members of the 
Packaging and Labeling Machinery and Equipment 
Industry Advisory Committee in a recent meeting in 
Washington that arrangements have been made to place 
men with technical knowledge of the industry’s prob- 
lems in regional and larger district offices. It was 
pointed out that 11 of the 13 regional offices already | 
have obtained the services of skilled men in this field 
and WPB expects to arrange to simplify operating 
problems of manufacturers of such machinery. 

The committee agreed that by the end of the year it 
will be necessary to fill some of the postwar orders 
which have been placed with the industry if production 
is to be continued at the present rate. Members of the 
group were of the opinion that a large percentage of 
postwar orders is sufficiently essential to warrant favor- 
able consideration now. It was suggested that applica- 
tions to have postwar orders filled should be filed by 
prospective purchasers when the manufacturers’ reports 
prove that facilities and labor are available. 

The problem of manufacturers regarding whether a 
rebuilt machine can be exchanged for a machine that 
needs rebuilding, if the two pieces of equipment are of 
the same model, was also considered by the committee.§ 
W PB representatives explained that the manufacturef 
may loan his customer a rebuilt machine for 90 days 
pending the rebuilding process but that the customefy 
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G-E CORDS... Millions of electrical appli- 
ances all over the nation continue to serve 
today because most leading manufacturers 
equipped with G-E Cords. War-busy home- 
makers appreciate more than ever the depend- 
ability of their electrical servants because they 
realize that failure now may mean “‘doing 
without” for the duration. 


In G-E Cords the plug is molded to the cord 
making a one-piece construction. For this 
reason they are practically unbreakable. They 
withstand abuse that would make other cords 
unfit for service in a short time. 

Designing G-E Cord Sets for wartime service 
has taught us much. Superior wire insulations, 
permanent plug protection, brilliant and last- 
ing finishes—these are some of the results of 
our great war effort. Now these improvements 
must remain a secret. After Victory the full 
benefit of our war experience will be available 
to all. 

For additional information write to Section 
(742-12, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Conn. 





Hear the General Electric radio programs: 
“The G-E All Girl Orchestra’ Sunday 10 P.M. 
EWT, NBC. “The World Today” news ever) 
weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS 
AND KEEP THEM 
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WEAPONS OF 


EACE! 


ee officers will tell you that ball bearings 

are weapons of war. Cut off a nation’s supply of 
ball bearings, they’ll say, and you deprive it of mili- 
tary mobility. 

BCA Ball Bearings will also be weapons of peace... 
weapons of the designers and engineers who will 
spearhead the fight for wider acceptance of American 
machines... tools...cars... trucks... tractors. 

The time to consider how BCA Ball Bearings may 
help you in that fight is mow. Plan your use of BCA’s 
before the reconversion. It’s one step that will help 
you avoid the risks of production and sales lag. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PENNA. 


RADIAL - ANGULAR CONTACT - THRUST 


BALL BEARINGS 





a mmm mere 
cr i 
l = ° . I 
; Treat Bearings Right! They're in the Fight! 
i 1. If shaft is placed ina vise tight. They are designed to 1 
i when mounting bearings, pro- keep lubricant in... keep dirt I 
i tect the shaft with soft metal, ~ out. They can’t do either if j 
wood, cardboard or paper they’re loose. 
2. Be sure housing covers are 3. Store bearings in a dry place. 
aii 
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| conditioning supplies, and domestic and _ institutional 


and mechanical equipment, including frames, bases, 


| to any specific directions that may be issued in con- 


may not retain the loaned machine in exchange for his 
machine. However, during the 90-day period, the 
customer may apply for a rating for the machine which 
he has loaned and, if the application is granted, the ex. 
change would be legal. 












Nickel. An amendment to Conservation Order M-6- 
governing the use of nickel, secondary nickel, nick 
scrap, nickel salts, oxides and carbonates has been 
prepared by WPB and is now in effect. Modifications 
of the order deal with rules governing the use of nicke| 
solutions, and for nickel for necessary resistance ma- 
terial specifications. 

The amended order prohibits the use of nickel, ex. 
cept where necessary for operational purposes, in the 
following items which make up list A of the order: 
Transportation equipment, building supplies, hardware, 
ornamental metal work; plumbing, heating and air 


<n ili 


appliances and equipment; commercial electrical appli- 
ances and domestic ranges, commercial and industrial 
appliances and equipment and parts thereof, branding, 
marking and labeling devices, lighting equipment, non- 
operating or decorative uses or parts of installations 


ne 








standards and supports, etc. 
Nickel may be used in the manufacture of articles | 
omitted from the list only for any purpose authorized 
by WPB, regardless of whether or not the used nickel | 
was allocated or, where allocated to the user, subject 





nection therewith. 

Nickel scrap and second nickel may be used where not 
prohibited, but only to fill a purchase order to which a 
preference rating of AA-5 or higher has been assigned 
Exceptions to the prohibitions are implements of war 
as defined by the order. 

Nickel scrap is defined by the order to mean all ma- 
terials, ferrous and non-ferrous, containing one per cent 
or more of nickel by weight that are the by-products of 
waste of industrial operations or have been discarded on | 
account of obsolescence, failure or other reasons. The 
amendment also includes nickel solutions within the 
terms of the definition of “nickel,” thereby applying 
general restrictions of the order to them. In addition, 
it establishes rules for the use of nickel in the manufac- 
ture of necessary resistance materials, eliminating the 
previous requirement that allotments for such purpose 
had to be obtained under the terms of Order L-65, deal- 
ing with electrical appliances. 


Pulp and Paper Mill Machinery. Purchases of ma- 
terials for the construction of pulp and paper mill ma- 
chinery costing approximately $2,500,000 has been 
approved by the Paper and Paperboard Division of the 
War Production Board in the second quarter of 1944, 
according to Allan Hyer, chief of the Distribution Sec- 
tion for Paper and Paperboard. 

These authorizations will probably increase during 
the remainder of the quarterly period and approach the 
total allotment of $2,898,000 set aside for the production 
of mill machinery, he stated. At the same time, he 
added, approximately as many requests were denied as 
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ignificant Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


... provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
pet, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland » Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
wavkee © Minneapolis « Moline « New York « St. Louis 


GRANITE CITY SHEETS 





WOT ROLLED SHEETS » COLD ROLLED SMEETS . STRIPLATES « TIN PLATE © TERME PLATE « ELECTRICAL SHEETS © TIN MILL PRODUCTS « PORCELAIN ENAMELING SHEETS 
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Pp re | * . | ment proposed was not considered important in many. 

ro UC ion facturing paper products for military and other essentia] 
WI he is q O | iY a requirements. 

Sol 


The aim of the WPB Paper and Paperboard Divisions 
tt : f) W ss was to expedite delivery of materials and equipment 
Le CALIF EE: to mills producing essential paper and paperboard prod. 
NE a RR | ucts Mr. Hyer explained. Mills in need of equipment 
should file their applications promptly, and describe 
clearly and in detail the value thereof in improving | 
production. 
In reference to material estimates for the third quar. 
ter, he pointed out the necessity of having all available 
requirements from machinery builders as soon as pos- 
sible. It was his belief, he said, that WPB would be 
. able to meet the demands of mills for necessary materials | 
End the hazards of old fashioned “‘solder-tape and open- | and machinery, but he explained that it was necessary | 
flame” methods. Step up production schedules. Wire- to keep over-all supplies fairly liquid so as to be able to 


Nuts are easily applied. Sizes for all jobs. Fully Ap- Paks ay eenieiaeain 
proved by Underwriters’ Laboratories, Inc. meet any emergency requests. 


MOLDED “WIRE-NUTS” (ACTUAL SIZE) | Zine. A surplus of 146,000 tons of zinc for 1944 is in- 


N “p ion’ T dicated in the estimated production figures, provided 
o. 71 ‘Production’ Type that manpower shortages do not adversely affect the| 
Joins No. 16 and 18 AWG solid or stranded wires 
up to two No. 16 AWG, or equal combinations. 


proposed program, according to statements by James 

oie . a Douglas, Director, and M. L. Trilsch, Assistant Diree- 

No. 72 “Fixture-Appliance” Type | tor of the War Production Board’s Zinc Division, be- 

Joins No. 14,16 and 18AWGsolidorstranded | fore a recent meeting of the American Zinc Institute. | 
wires up to three No. 18 AWG wires, one | 


fol tal 


were granted in the second quarter because the 7 


: 





No. 14, and one No. 18, or equal combinations. In his talk Mr. Trilsch presented the following sum. | 
a. i mary of 1944 supply and requirements: New supply, 
No. 73 ‘Fixture Type | 1,066,907 tons; requirements 920,467 tons; indicated ? 





Joins No. 14, 16 and 18 AWG solid or | surplus 146,440 tons; stock at beginning of period 155- 
stranded wires up to two No. 14, or five 9 2¢ . a 
No. 18 AWG, or equal combinations. | 839 (excluding producers, consumers and dealers work- 
7 : , | ing stocks) and stock at end of period 302,279 tons. | 
No. 74 ‘Standard Universal The supply figures represent domestic production at the 
Type current rate with no allowance for manpower shortages 
Joins No. 12,14, 16 and 18 AWG solid | Mr. Trilsch indicated. Future WPB policy, Mr. | 


and stranded wires up to two No. 12 24. gc yee” : 
and one No. 18 AWG, or equal combinations. [rilsch told members, will continue to be one of sim- 
plification controls. The last amendment to M-11 was } 


LARGE SIZES AVAILABLE IN PORCELAIN a step in this direction, and other changes may be eéf- 


fected later on to relieve the burden on both the con- | 
| suming and producing industries in this respect. No | 
| over-all relaxation of use is contemplated at this time, | 
he stated, but consideration is being given daily to the 
| resubstitution of zinc, especially when it can be shown 
| that manpower may be conserved. Such items as may 
| be die cast or produced from rolled zinc have con- 
| tributed considerably to a saving in man and machine 
as | hours, and available facilities should be used to the 
IDEAL WIRE-NUT | ° . 

| fullest extent Mr. Trilsch pointed out. 





~_WIRE-NUT_ SIZES | 
ae 

Surplus War Property. Administration’s Regula- 
tion No. 1 governing the declaration of surplus war 
property by the Army, Navy and Maritime Commis- 
sion, referred to in the regulation as the owning agency, 
was recently announced by W. L. Clayton, Administra- 
tor of the Surplus War Property Administration. 


Included in the regulation is a list of disposal agen- 





FREE 2 Samples on Request ‘| cies that will dispose of surplus property, the locations 
Sales offices in all principal cities of their regional offices, the personnel in charge, and 


In Canada: Irving Smith Ltd. Montreal, Quebec the classification of property, broken down in detail 


— a —————— eee een COi Si‘ 





I yy) EAL IS to show the types to be disposed of by each agency. 
Ae hei a Surplus property to be declared by owning agencies 
io A el A a a oh to disposal agencies includes every type of property im 
1008 Park Ave. _ Sycamore, lil. Government possession or control, wherever located 
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you are assured of dependable performance 
Th 4 aE ways e eee 1 Sound, conservative 


2 7 a 
engineering 


When you specify Oster Fractional Horsepower Motors, you know , as 
that you are dealing with a seasoned, dependable source—experienced 9, Established precision 
for 15 years in building motors for Oster peacetime appliances which standards 

enjoy a world-wide reputation. 

Illustrated below is Type C-2B-1A, 1/100 H.P. model in current 
production; developed for aircraft use and adaptable to blower appli- 
cations. It’s equipped with ball-bearings and built in an aluminum staff 
die-cast housing; 6, 12, 24, or 115 volts D.C, 115 volts A.C. 

You can depend on Oster Motors to deliver creditable results that A 15-year performance 
add to your own reputation for selecting sources wisely. Let us help record 
you fit this or other Oster motors to your requirements. Write for details. 


John Oster Mfg. Co. of Illinois . 


Department E-16 Genoa, Illinois 


=. Trained production 


1/100 H.P. motor 
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it eases production headaches 







@ The order called for a 
production of thousands 
of tiny springs daily but 
the specification permit- 
ted so little variation in 
length under load that 
individual inspection 
became imperative. 


To solve the problem 
of prohibitive costs we 
designed this simple but 
inherently accurate tester. 

oday one inspector— 
without past experience 
—handles the output with 
ease . . . and no rejec- 
tions. For precision 
workmanship:-— 


Phone Holly 2211 or call Detroit, Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. woes, micuican 
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and whether real or personal, including plants, facilities. 
equipment, and supplies, whether new or used or in 
storage. Forms and procedures to be followed by both 
the owning and disposal agencies are outlined in the 
regulation. The regulation does not deal with the 
methods and policies to be followed by the disposal 
agencies, either in redistributing the property to other 
Federal agencies or in disposing of it elsewhere. It 
does not go into the matter of financial and accounting 
responsibilities of the disposal agencies. While the 
regulation is applicable by its terms to all Federal 
agencies that own or control property, it is directed pri- 
marily at this time to the Army, Navy and Maritime 
Commission. 

The regulation provides that sale or other disposal 
of surpluses in active theaters of operation may be made 
by the military or naval commanders. Pending further 
regulations, owning agencies are authorized to sell sur- 
plus property in those areas abroad where the Foreign 
Economic Administration, a disposal agency, has n 
local representative, and in any of the territories and 
possessions of the United States where the appropriate 
disposal agency has no representative. 


DISPOSAL AGENCIES IDENTIFIED 


ISTING of disposal agencies has been increased to 

eight from the five suggested in the Baruch-Han- 
cock Report. It now includes the Procurement Division 
of the Treasury Department; Reconstruction Finance 
Corp., United States Maritime Commission, Navy De- 
partment (also an owning agency), War Food Admin- 
istration, National Housing Agency, Federal Works 
Agency and Foreign Economic Administration. Stan- 
dard forms, using the Standard Commodity Classifica- 
tion Code, have been provided for owning agencies t 
report surplus property to these disposal agencies. 
Property of the classes assigned to a particular disposal 
agency is to be reported to the regional office of the 
disposal agency for the territory in which the property 
is located. Disposal agencies will be responsible for 
selling all the property turned over to them by the own- 
ing agencies. They are to determine the methods of 
sale, the identity of the purchasers and price, the execu- 
tion of all necessary documents in connection with dis- 
posal, including necessary documents of title, the col 
lection and proper treatment of all proceeds. 

W. L. Clayton, Surplus War Property Administrator. 
has also announced that the War Production Board 
will cooperate with the procuring agencies of the armed 
services in disposing of property left over from termi- 
nated contracts. The board’s 13 regional offices will en- 
deavor to find buyers who are permitted under WPB 
regulations to purchase such surplus materials. Each 
regional office will have on file a list of property avail- 
able in its territory and offerings will be made there- 
from in conformity with the price policy recently estab- 
lished by the Surplus War Property Administration. 

The materials to be listed with WPB will consist of 
raw materials, semi-finished goods and scrap and will 
include steel, copper, aluminum, chemicals, textiles and 
lumber, as well as purchased parts and supplies. Con- 
tracting officers for the procuring agencies are already 
taking action to dispose of this material to the contractor 
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Y OU heat a finished and fully cured Formica sheet by 

any quick method. While still hot you swing it into 
a press with wooden or Pregwood forms and form it in- 
stantly into shape. When it cools, it holds that shape. 


That, in the briefest outline, is all there is to the impor- 
tant new method of forming Formica sheets for the 
production of shapes which just a little while ago no 
one thought were possible for that material. 


A sheet can be formed to any inside radius no smaller 
than its thickness. The method is one any production 
man likes—it works fast, it is accurate; there is a min- 
imum of rejections and waste. 


The discovery of this forming procedure adapts the mate- 
rial to many uses for which it was formerly thought to 
be unadaptable ... Let us give you all the facts. 


MAA AAA a 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI 32, OHIO 











TAYLOR FIGh 


TO MEET EVERY EXACTING JOB 
TO KEEP YOUR CUSTOMERS SATISFIED 


ams Specify “TAYLOR” when you need 


Vulcanized Fibre Sheets 
Vulcanized Fibre Rods 
Vulcanized Fibre Tubing 
Fibre Washers 
Phenol Fibre Rods 
Phenol Fibre Sheets 
Phenol Fibre Tubing 











8, 9, and 10 of the IWI BLUE 


CATALOG. If you do not have 
it, write today. 










SERVICE 


Distributed By 


INSULATION and WIRES, Incorporated 


2127 Pine Street, St. Louis, Missouri 


289 Simpson Street, N. W., Atlanta, Georgia 


30 Trowbridge Avenue, Detroit, Michigan 
181 Portiand Street, Cambridge, Massachusetts 





HEAVY-DUTY REVERSING MOTORS 
 Shaded-Pole Induction Type 


Our engineers have recently developed, and thoroughly 
tested, the new motor shown above. Its full load rating 
is 2150 r.p.m., 0.15 lb. in. torque, 0.0055 h.p.; drawing 


45 watts at 115 volts, 60 cycles. Starting torque is 


0.16 lb. in. Shading coils, with externally-controllable 
Write for switching circuits, make this motor reversible while 

running. This is the first of the Heavy-Duty Reversin 
Data and E ; lly : ° 


: Type BARCOL MOTORS to be placed in production 
ee — others with larger output will follow. 


ULLAL Lea 





For complete details see pages inSULATION AND WIRES 






whose contract has been terminated and to other con- 


tractors who are engaged in war production. 


| ment, 


Also announced by Mr. Clayton is the formation of 
a Space Control Committee to coordinate the surplus 
war property storage activities of Government agencies. 
The Federal departments and agencies represented on 
the committee are the War Department, Navy Depart- 
Maritime Commission, Procurement Division 
of the Treasury Department, and the Reconstruction 
Finance Corp. 

The Space Control Committee through the coopera- 
tion of the agencies represented will establish a record 
of space available and will lend mutual assistance in 
locating space required for the storage of surplus prop- 
erty. It is anticipated that the activities of the com- 
mittee will tend to eliminate wasteful competition and 
unnecessary use of transportation facilities. In addition, 
it is felt that the more efficient utilization of storage 
space will avoid the construction of considerable ware- 
house and storage facilities. 

The chairman of the Space Control Committee is 
Col. John J. O’Brien, Office of the Chief of Engineers, 
War Department, Washington, D. C. 

The committee has established nine regional sub- 
committees with headquarters in Boston, New York, 
Baltimore, Atlanta, Columbus, Chicago, Omaha, Dallas 
and San Francisco. The sub-committees will be re- 
sponsible for ascertaining the amount and location of 
space available in their regions for the storage of 
surplus materials and will be aided by consultants from 
railroad and warehousing industries. 


Uniform Subcontract Termination Article. A uni- 
form termination article for use in the settlement of 
claims under fixed price subcontracts has been adopted 
unanimously by the Joint Contract Termination Board 
and formally approved by Director of War Mobilization 
James F. Byrnes, it has been reported. 

Announcement of the action was made by John M. 
Hancock, who has been acting as chairman of the Joint 
Contract Termination Board. Agencies represented on 
the board are the War, Navy and Treasury Depart- 
ments, Maritime Commission, Foreign Economic Ad- 
ministration, Reconstruction Finance Corporation, 
Smaller War Plants Corporation, War Production 
Board and the Attorney General. 

The 


scribed by Mr. Hancock, is a major step in the speeding 


new subcontractor termination article, as de- 
of payment to subcontractors whenever their war busi- 
ness is cancelled, freeing their capital for other war 
work and for the speediest resumption of civilian pro- 
duction. 
and purchase orders now outstanding according to 


There are more than a million subcontracts 


Mr. Hancock's estimate and while many of these sub- 
contractors are large concerns, the overwhelming bulk 
of the smaller businesses doing war work falls in the 
Until there been no 
approved definition of the rights of 


subcontractor class. now has 
subcontractors on 
termination and as a result many subcontractors have 
not known where they stood. This uncertainty in- 
evitably has led to delays in getting subcontractors paid. 

The new subcontract article supplements the Uniform 
Termination Article for prime contracts, which was 


Continued on p. 266 





ELECTRICAL MANUFACTURING 








The net-tender pictured here is one of the Navy’s “special purpose” 


ships. An aggressive fighter on occasion, her main job is defensive. The 


miles of anti-submarine, anti-motor boat and anti-torpedo nets which 


protect important — but vulnerable —harbors of the allied nations are in- 


stalled and serviced by ships of this class. Distinctive as her “horned” 


prow, is her electrical equipment, which is operated by electric power 


generated on board. This is just another little-known phase of the con- 


tribution being made to the war effort by electrical steels. 


I takes a lot of power to set a harbor 
net. Hundreds of tons of concrete 


and steel anchor it to the bottom— 
dozens of buoys keep the wire cable mesh 
stretched to the surface—and all must 
be hoisted, lowered and hauled into 
place by electric power produced right 
on the ship. 

Diesel-driven generators supply cur- 
rent for the big electric winches which 
hoist heavy lifts from the hold—or from 
lighters alongside—and lower them to 
the bottom of the sea. Light, heat, con- 
trols, propulsion for the ship itself—all 
depend upon the unfailing operation of 


generators, transformers and motors, 
large and small, while the ship spends 
months on end, hundreds of miles from 
base. 

It is in jobs such as this that U-S-S 
Electrical Steels are setting new records 
for distinguished service. Their enhanced 
eficiency—developed through long years 
of experience, with special equipment- 
led engineers to select them for land, sea 
and air war jobs, where the need for a 
continuous, ample flow of power is acute. 

The physical and magnetic properties 
of U-S-S Electrical Steel Sheets are kept 
under rigid control at the mill. They are 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


U, S. NAVY PHOTO 


flat, ductile and smooth surfaced, having 
uniform thickness, uniformly high per- 
meability, and low core-losses. Punching 
and shearing qualities are conducive to 
long die life. These are some of the rea- 
sons why so many manufacturers of elec- 
trical equipment—to insure unfailing 
efficiency of generators, transformers and 
motors—automatically send in repeat 
orders for U-S-S Electrical Steel Sheets. 

Complete information on U-S-S Elec- 
trical Steel Sheets has been compiled in 
book form for ready reference. We shall 
be glad to send you a free copy of “U-S-S 
Electrical Steel Sheets, Technical Bul- 
letin No. 2.” Drop us a line today. You 
incur no obligation. 
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UNITED STATES STEEL 
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INVESTIGATE MODERN 
AKRON PORCELAIN— 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
to your specific needs and held to 
close tolerances. 


SSive€ Si ato h an 


investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you— 
no obligation, of course. 


Send us spec- 
ifications, sam- 
ples. or blue 
prints today for 
suggestions 


2725 Cory Ave., AKRON 14, OHIO and estimates. 


Springs FOR INDUSTRY 





IF YOU BUY COIL SPRINGS 
wire shapes, Snap-Clips, or any item made 
from either flat or round wire; pointed, 
threaded or welded; in any metal or finish; 


send us your inquiries. 


A 
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POSTWAR SIGNPOSTS 


Normal increase of mail, passengers and express might 
increase the number of planes to 1000 shortly after the 
war whereas before the war, the airlines had approxi- 
mately 350 airplanes operating in their system. One 
factor, upon which the future of air transport de- 
pends, is the reduction of the present 50-cents-per- 
ton-mile cargo rate. If these rates could be lowered 
to a point where the general public could develop a 
taste for fresh fruits and vegetables, impressive pro- 
portions might be reached. The extremely low rate of 
15 cents per ton mile has been achieved by the Navy's 
\ir Transport Service operating the 70-ton Martin 
Mars seaplane between San Francisco and Hawaii. 
Mr. Martin states that new cargo versions will bring 
the rate down to 10 cents and that the railroad express 
cost of shipping frozen foods 1000 miles is about 16 
cents per ton mile, 


As you drive up to the garage, an electronic device 
will open the doors, turn on the garage light, turn 
on the house light, etc. 
for your car and your home, millions of combinations 


Burglar proof and good only 
may be worked out. This postwar garage has been 
planned by Aviation Corp., and the electric helping 
hand has been in operation opening doors at Midwest 


arms factories for some time 


HOW’S BUSINESS 


Continuing to decline, monthly machine tool ship- 
ments reached a low in February 1944 of $50,127,000. 
approximately 60 per cent below the figure for March 
of last year. But new orders for the first of this year 
have increased and in March 1944 were the highest 
since May 1943. Unfilled orders as of March 1944 
were less than 25 per cent of those reported for 
March 1943. 

Use of copper in war manufacture set a new monthly 
\pril. Under the impetus of the 
accelerated large caliber brass shell case production 


high record during 


program, the copper content of finished and = semi- 
finished articles shipped by fabricators totaled 160,335 
tons. Over the March total, this was an increase of 
16,596 tons. In setting the April consumption record 
manufacturing units utilized 4400 tons more new 
copper than the 155,916 tons of domestic and foreign 
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BE with CENTRAL 


“Centralizing with Central.” 


If you're tired of ‘treading the mill’”—buying your ‘‘fasteners” from sev- 
eral different sources, mailing extra prints and priority forms, expediting 
and checking multiple deliveries . . . consider the distinct advantages of 








artis, 
Specialists in the manufacture of screws, bolts, nuts and central 
rivets in all metals and finishes, Central offers virtually Coeccccccccceececcs 
every type of standard and special cold-headed and 
roll-threaded "fastener.’’ One order—one dependable e bh | L L | P S 
source—no lost motion through centralized buying. Rit steel Ria ie 
More—you save your assembly dollars with centralized ° 
driving, the precision centering of standard slotted or : A “perfect impression” of the fo- 
Phillips Recessed Head screws as perfected at Central. o mous Phillips Recess in Central me- 
Hand or power drivers engage all screw heads instantly . arp re er Mane 
and securely while screws spin home on clean, sharp © assembly, speed end as 
threads to insure solidified assemblies. a 
Located in Chicago, the hub of rail, hi-way and air : Specify 
transport— Central Screw Company is ideally located to : 
dispatch shipments to you via direct route with low-rate : Centralized 
deliveries. No delay . . . again, no lost motion. Decide ; Driving 
today to "Centralize with Central.” Try it... it works. Coeecreserereosceseeoreores 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 


Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 214” wide and 
144" high with 14°-28 screws. Jones Barrier 
Stripe will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 





IT’S TIME TO THINK ABOUT 


POTN Ma Uen: PTE, 


Anticipate Your 
Transformer Requirements 


Those who are farsighted are get- 
ting things in order so that they 
can jump into peacetime produc- 
tion the minute wartime produc- 
tion ends. 


Save valuable time by anticipating 

your transformer requirements and 
arranging for your postwar source 

/ of supply. Send us your specifica- 
tions for a quotation. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7; MICH. 


“The 
Dongan 
Line Since 





metal delivered to them during the month. Consumer 
stocks of refined copper were reduced by 4.457 tons 
to a total of 324,500 tons. 


HOME FREEZERS DEFINED 


The refrigeration section of the National Electrical 
Manufacturers Association has recommended a name 
to designate sub-freezing refrigerators for home stor- 
age of frozen foods. Previously there had been no 
accepted term that expressed the function of the house- 
hold type of low temperature, mechanically refrigerated 
cabinet used for the freezing and storage of frozen food. 
To reduce confusion, the term Home Freezer has been 
created to denote this type of equipment. 


SURVEY INDICATES NO RUSH TO BUY 


3ased upon a nationwide survey of consumer require- 
ments, William Y. Elliott, Chief, Office of Civilian Re- 
quirements, predicts a mild buying rush rather than a 
wild one when the production of civilian appliances is 
resumed. The survey, third to be undertaken by OCR, 
covered 11 appliances and brought the reactions of 
4,488 households to study. Washing machines were 
shown to be in greatest demand, electric irons, second, 
mechanical refrigerators, third. Other items in order 
were cooking stoves, electric toasters, radios, sewing 
machines, vacuum cleaners, heating stoves, electric fans 
and water heaters. 

Compiled results indicate that 44 per cent of the 
households represented would tend toward the pur- 
chase of one or more of the 11 appliances at once if 
they were available, while 56 per cent would not buy 
any of them immediately even though there were plenty 
to be had. 


NOT CRITICS BUT COLLABORATORS 


Creation of a Government Spending Committee by 
National Association of Manufacturers is for the pur- 
pose of joining hands with the government to do away 
with the nation’s overspending. The group will pro- 
ceed through a series of studies and meetings to deter- 
mine and develop spending policies that will be in the 
best interests of taxpayers. The tax income has already 
been overspent by $185 billion, and the interest alone 
on the debt is more than the whole cost of government 
in the early Thirties. The committee desires to exam- 
ine methods and procedures for appropriating and 
spending public funds and searching for wasteful and 
non-essential spending. 


AID TO BATTLEFRONTS 


Through the coordinated efforts of representatives of 
industry, the Armed Forces and the War Production 
Board, working through ASA, specifications have been 
completed that will help manufacturers to turn out a 
tough and easily portable 16-mm sound motion picture 
projector similar to the 35-mm projector used in movie 
houses all over the country. Packed in three 56 Ib. 
cases, the projector will be able to go anywhere that 
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FIBERGLAS* TAPES TO MEET EVERY WINDING 


An extraordinary combination of inherent 
qualities makes impregnated Fiberglas Tape a 
better insulating material. Fiberglas-insulated 
motors—operating under conditions of high 
ambient temperatures, high humidity, overloads, 
or in the presence of acids, oils and corrosive 
vapors — last longer, require rewinding less 
often, are more economical. 

Fiberglas Tapes are produced in all standard 
widths—from *%” to 1144”—and in thicknesses 


AVAILABLE NOW... 





provide an inorganic insulation of exceptional 
value in electrical applications. 
The individual glass fibers are nonhygro- 





scopic—a property of major importance in 
many electrical applications. 

Some of the other superior benefits Fiberglas 
Tapes offer are: great tensile strength; high 
temperature resistance; high dielectric strength 
and insulation resistance when combined with 


appropriate varnishes or impregnants. 


from .003” to .015”. All of these sizes are For full information or samples of the 
| available now! complete line of Fiberglas Electrical Insula- 
This range of widths and thicknesses permits tion, consult your distributor or write Owens- 
the rewinding of motors with Fiberglas regard- Corning Fiberglas Corporation, 1866 Nicholas 
less of previous insulation used. Bldg., Toledo 1, Ohio. In Canada, Fiberglas 
Because Fiberglas is glass, Fiberglas Tapes Canada, Ltd.. Oshawa, Ontario. 
I 
n 
n 


ps FIBERGLAS win 


*T. M. Reg. U. S. Pat. Off. 
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Man power shortage on fastening jobs need not 
be a handicap if HOLTITE-Phillips Screws and Bolts 
are adopted as standard fastening practice. Women 
become proficient quickly with power drivers. Their 
basic training time is drastically shortened, and pro- 
duction rapidly increased when these modern fasten- 
ings are used. Experienced workers can effect savings 
in time and cost up to 50% and more. 


Further savings are made when HOLTITE Sheet 
Metal Screws are used. Tapping operations are 
eliminated by these hardened screws as they cut 
their own perfect mating threads in the material. 
Speed nuts are run on these screws with greater speed. 














With complete 
equipment and facil- 
ities for producing 
Special parts and 
4 fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 
ifications or sample. 


CONTINENTAL 
SCREW OO etree 


Pe hae tans 8). bbs 


a soldier can go and will be designed to withstand 
life in a jeep, to give long service in moist atmospheres 
of the South Pacific, and to be as simple and _ fool- 
proof as possible. 

Sound amplifiers will be a lot sturdier than com- 
mercial units. To insure a reasonably long life, one 
section provides that the projector shall be operated 
continuously, except for time consumed in film replace- 
ment, for a period of 500 hr. with the projection lamp 
turned on. Other tests include a severe vibration test, 
tests for resistance to heat and humidity and a concus- 
sion test that corresponds to the firing of a broadside 
onacruiser. It is hoped that this will bring training and 
entertainment to the far flung battlefronts of the war. 


VOLUME PRODUCTION FOR WAR 


Another weapon has been added to war production by 
the Studebaker Corp. Details are still restricted by 
the War Department, but the product already is con- 
tributing largely to the company’s present sales to the 
government of more than $1,250,000 a day. It was an- 
nounced that heavy duty, multiple-drive military trucks 
have passed the 124,000 mark, and more than 40,000 
Wright Cyclone engines for Flying Fortresses have 
been produced—more engines than required to power 
all the Flying Fortresses built since Pearl Harbor. 


1945 MEETING SCHEDULED 


Already planned is the International Lighting Exposi- 
tion sponsored by the Industrial & Commercial Light- 


ing Equipment Section of Nema for Chicago, April 19- 
23, 1945. Exhibits will be restricted to Nema members, 
making various types of lighting and accessory equip- 
ment and to certain non-member groups of lighting 
sources and non-electrical accessories. Invitations will 


be sent to electrical wholesalers, electrical contractors, 
sales and illuminating engineering departments of elec- 
tric light and power companies, architects and consult- 
ing engineers, maintenance and plant engineers and 
other selected groups. 


MOTORIZED BED SPRINGS 


electric 
suming about as much current as a 20 watt electric 
bulb, a gyratory unit is now incorporated within a 
conventional box spring. When in operation, it throws 
off an invisible force of gyration which comprises a 
circle of motion traveling in a rotary manner but is not 


Consisting of a fractional hp. motor, con- 


to be confused with vibration. Approximately 3000 
of these circles a minute are transmitted through the 
box spring and mattress into the occupant’s body. 


Purpose of the unit is to stimulate circulation, afford 


relaxation, relieve tiredness and fatigue, etc. Installa- 
tion is in a steel coil upholstered box spring that will 
fit any standard size bed. Simmons Co., N. Y., N, Y. 


TWO-WAY RADIO SETUP 


To ease the handling of freight by eliminating the neces- 
sity of running messages to the switch the 
first permanently installed two-way radio communica- 


engines, 
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Electrical resistance and heating elements 
wound with Nichrome® live a longer life of 
satisfactory service because of perfected heat 
and corrosion resistance properties. 

Indeed — Nichrome* is the universally 
accepted standard of quality in dependable re- 
sistance alloys, for this exclusive Driver-Harris 
nickel-chromium product enjoys an enviable 
record with leading manufacturers of electrical 
equipment throughout the world. 
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HARRISON, 


BRANCHES: 


made Only by Driver- Harris 
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Product of unceasing Driver-Harris research 
Nichrome* is more than a combination of 
metals. It is the result of 45 years of specialized 
knowledge and exclusive D-H methods, for- 
mulas and quality controls in the production of 
the world’s foremost resistance alloy. 


Nichrome*. . . is a toast to longer life and 


improved performance in your post-war prod- 


ucts, so specify it and other D-H resistance alloys 
when buying resistors and heating elements. 
*Trade Mark Reg. U.S. Pat. Off. 


Driver-Harris 


COMPANY 


NEW JERSEY 


CHICAGO © DETROIT © CLEVELAND © LOS ANGELES e SAN FRANCISCO e SEATTLE 
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CONTACTS + TERMINALS « CLIPS + LUGS 
PANELS « PLATES « ETCHED DIALS AND 
DECORATED NAME PLATES 


Grammes Electrical Terminals, Dials, Panels and Name Plates are 
quickly, easily, and accurately attached because of their simplicity of 
design, unit construction, and precision manufacture. Terminals and 
“, Contacts are available in many types and sizes. Dials, Panels and Name 
Plates in different sizes, shapes, and types of metal are finished in vari- 
ous colors and platings. Holes are punched within precision tolerances 


. Grammes 69 years of precision fabricating skills, cleverly devised 
“assembly methods and broad “know-how”’ can also be your complet¢ 
manufacturing and assembling source. The facilities listed below pro- 
vide a centralized set-up for efficient and economical precision fabrica- 
tion and assembly. The all-inclusive services and facilities of Grammes 
“Packaged Metal Engineering’ mean that—*/in one package.. 
service... we take over ALL responsibility, acting as YOUR factor) 
from Design Research to Drop Shipments. 


- ONE 


STAMPING ETCHING LINE ASSEMBLY DRILLING 

DRAWING TOOLS & DIES MACHINING WELDING 

SPINNING EMBOSSING SPRAYING PLATING 
WIRE FORMING LITHOGRAPHING HARD ENAMELING 


SCREW MACHINES HEAT TREATING 


From idea development and product improvement to post-war manu- 
facture, Grammes Contract Service facilities are available NOW for 
Research, Design, and Engineering. Let us work with you, complete 
confidence assured. Send today for our booklet —“‘Contract Service by 
Grammes”’—address Dept. 19-7. 


“MASTER CRAFTSMEN IN METAL” 


L.F. GRAMMES & SONS, iNC., ALLENTOWN, PA. 


ESTABLISHED 1875 
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tion system between trains and dispatchers has been 
placed in operation by the Rock Island Railroad. The 
frequency modulation system, operating on 10 watt 
power with a radius of 30 miles, will be used to facilitate 
the handling of more than 3000 freight cars moved 
daily. To date several diesel locomotives have been 
equipped with the system and if results prove advan- 
tageous, communication will be extended to all types of 
trains. Antenna is installed on top of a 90-ft. light 
tower in the wards, and the master control transmitter 
is located at the base. Telephone lines connect it 
with transformer and receiving sets in the incoming 
and outgoing freight houses, from where yardmasters 
issue orders to the engineers. To call a locomotive the 
yardmaster has only to pick up a regular telephone 
headpiece, press a button and begin conversation. In 
the locomotive cab, there is a loudspeaker and a signal 
light to call the engineer. 


STANDARDS BY NEMA 

Developed to provide practical information concern- 
ing construction, test, performance and manufacture of 
lightning arresters, the standards represent general 
practice in the industry, promote production econ- 
Con- 
tents covers classification of types and uses; rating and 
manufacturing standards of station, line and distribu- 
tion type, ac. service; performance standards, service 
conditions ; 


omies and assist users in the proper selection. 


testing procedure; methods of test; design 
tests and definitions. All found in Publication No. 44- 
89. National Electrical Manufacturers 
155 East 44th St.. New York 17, N. Y. 


\ssociation, 


Mining and Industrial Locomotive Standards 
presents information on mining locomotives—trolley 
industrial 
locomotives—storage battery and combination, trolley 
and third rail types including points on motors, control, 
Related 
Publica- 


and storage battery and combination types; 


construction, battery boxes, accessories, etc. 
standards and definitions are also covered in 


tion No. 44-96 by Nema. 


HARDNESS TEST OF METALS 

Symposium on the Significance of the Hardness Test 
of Metals in Relation to Design includes notes on the 
indentation hardness test; conversion tables; technical 
papers on present types of hardness tests including de- 
tails on scratch, penetration, indentation, magnetic and 
rebound methods; and portable instruments; plus 
fundamentals and tentative hardness conversion tables 
for steel, showing the relation between diamond and 
A section of the book is devoted to 
a general discussion plus illustrations and tables. Amer- 
ican Society of Testing Materials, 200 So. Broad St., 
Philadelphia 2, Pa. 


pyramid hardness. 


MOTOR MANPOWER 

For the purpose of providing a means of presenting 
the background of the manpower problems of motor 
manufacturers to Selective Service and other govern- 
ment agencies, the WPB and Nema have issued a 
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Dirt is the curse of every user of motors and machines. 
In shop and factory it gets into the average bearing, 
where it destroys the high finish, abrades the polished 
surfaces, creates friction that results in vibration, loose- 
ness and noise. And its action is cumulative—once started, 
it leads to premature bearing failure. 

In the NORMA-HOFFMANN “CARTRIDGE” BALL BEAR- 
ING, wearless metal seals combine with “labyrinth” 
grease grooves to form a highly effective barrier that dams 
out dirt—at the same time preventing the escape of the 
lubricant packed in the extra large grease reservoir 
afforded by the double-row width of the bearing. As a 
result, the initial high anti-friction efficiency of the 
“CARTRIDGE” BEARING is maintained over extremely 
long periods. 


NOTE:— Many representative motor, machine and tool 
builders are incorporating the “CARTRIDGE” BEAR- 
ING in their products. When you buy such units, ask for 
the NORMA-HOFFMANN “CARTRIDGE” BALL 
BEARING. 


URMA-AUFFMAN 
“CARTRIDGE™ 


BALL BEARING 





TO WIN THE WAR: WORK—FIGHT—BUY WAR SAVINGS BONDS! 
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NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN. 





















This shows a section of an ordinary single- 
row “shielded” ball bearing, with its space 
restrictions limiting the grease capacity and 
the effectiveness of the sealing devices. 






DAMS 
OUT THE 
DIRT! 






OUT THE 
DIRT! 





Here, in contrast, note how the “CAR- 
TRIDGE” BEARING double-row width not 
only affords at least 100% larger grease 
capacity than the ordinary single-row 
“shielded” bearing, but also permits the use 
of a highly effective and wearless seal. 











booklet entitled “Skilled Men Make Electric Motors— 
Power for Mechanized War.” This booklet visualizes 


U LLM A rk the use and importance of electric motors in the prose-_| 


| cution of the war and presents an interesting summari- 
S i E Ee D R F D U C Ee R | zation of the part which electric motors are taking in 

2 | aiding the prosecution. A letter by L. R. Boulware, 
operations vice chairman, WPB, is reproduced includ- 
| ing facts on the increase in the demand of motors, per- 


| centage used for military use, current rate of produc- 
tion, etc. 


PROPER NIGHT LIGHTING 


| 
| Recently issued by the Street & Traffic Safety Lighting 
| Bureau under the imprint of the Safety with Light Com- 
| mittee of the U. S. Junior Chamber of Commerce is a 
folder entitled “Bums, Burglars and Blackouts.” It is 
| designed to show the possibilities of curbing crime at | 






CATALOG 
ON REQUEST 
ly to 15 H.P. 


night through adequate lighting facilities. The book- 
let gives examples of instances where crime has been 
directly traceable to improper lighting. One city de- 
cided to save $3,200 a year by turning off street lights 
| at 11 P. M. and 20 homes were robbed the first night. 
| Appeals have been made through several organizations | 
MOTOR EASILY MOUNTED | to bring the full story of crime at night to officials and | 
| city engineers and to insist upon sensible and adequate 
The adjustable base of the Cullman | street lighting plans to reduce accidents and to protect 
Reducer makes it easy to ~~ the mo- residential neighborhoods. 
tor. In case of motor trouble, a spare 
can be installed immediately. 


. | GUIDANCE TOWARD POSTWAR 
CULLMAN WHEEL CO., 1352-E Altgeld St., Chicagot4, Ill. ve 


| Sponsored by the Committee for Economic Develop- 





ment in collaboration with business enterprises in 1350 

communities, there has been prepared by the Associa- 

| tion of Consulting Management Engineers a compre- 

| hensive “Handbook No. 1 for Industry—Planning the 

a | Future of Your Business.” 

| Recommendations are based largely upon an esti- 

| mate by the Department of Commerce that expenditures 

| of the United States in postwar 1947 will be $142 bil- | 

lion. Six fields for planning submitted to management | 

by the Committee for Economic Development are: 1— | 

| define and place responsibility for postwar planning; 

| 2—plan your product programs; 3—plan your market | 

| and sales program ; 4—determine the manufacturing fa- 

| cilities you require; 5—estimate employment require- | 

| ments, define jobs, plan employee training; estimate | 
operating funds needed and consider sources of capital. | 
Each of the foregoing specific steps in planning for the 

future is elaborated upon comprehensively and with 

relative tangibility in the handbook which is obtainable 

from the Committee for Economic Development, 547 

West Jackson Blvd., Room 803, Chicago 6, TI. 


HEXACON 
HATCHET 
TYPE IRON 










Expressly designed for the multitude of complex 
and tedious soldering requirements, the HEXACON 
Hatchet Type soldering iron has found extensive use 
because of its extreme ease of manipulation. Per- 
feet balancing—permits long operation with minimum of fatigue. As with > . . 
‘oll HEXACON units, the Hatchet type is ruggedly constructed, and is tested TO BUILD HELI COPTERS 

for twice the intensity required by the Underwriters’ Laboratories, assuring 

grecter-than-average service life with economy and efficiency. Operates 

on AC or DC of any cycle, and is available in voltage ranges from 32 to 

250 volts. Equipped with replaceable elements, and all other features of | 

HEXACON Plug Tip Irons. 

| 


HEXACON ELECTRIC CO. 177 w.Clay Ave. RosellePk,N.J. 
WRITE FOR LITERATURE HEX ACON 


Founder and former head of Bendix .\viation Corp.. 
Vincent Bendix has announced formation of Bendix 
Helicopter, Inc. The company is incorporated for , 
$1,250,000, has no connection with Bendix Aviation 
Corp. and was organized to take over development of a | 
new helicopter. Currently being engineered are three 
models including a two-passenger 165 hp. type with a 
cruising speed of 100 miles an hour, a 10-passenger | 


Descriptive bulletins, describing we 


the complete line of HEXACON 


electric soldering irons, will be Paes 
sent on request. 
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If operating characteristics, speeds, hazards, ambients, etc., 
eh AM ae eel a lol eel ae 
motors could be used for most cases. However, experience 
proves that operating conditions do vary in motor applica- 
tions — and the only way to meet performance requirements 
PROM ES MMe) C401 lela y-l-laiiia-l hatte lilt Ma) oe 
ating conditions such as load cycle, speed stability, speed 
control, reversal of rotation, atmospheric conditions, quiet- 


al -3 3 fae -1 Lo 


Shae Ole Ma lied el mee ra irs 
in the design and application of special fractional HP motors 
to meet the exacting performance requirements of such 
Mel tt Me PM tre lie eM ee 
machires, etc. And although today all of our energies are 
being utilized in building motors for military products, our 
motor development engineers will gladly discuss your peace- 


product Cm el uur mae aoe 


HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASS. 
New York, N. Y. ¢ Chicago, lll. ¢ Philadelphia, Pa. 
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l-ton model of 600 hp. and a 20-passenger 2-ton air 
bus of 1200 hp. The new helicopter contains original} 
and exclusive principles of operations and performance 
based on inventions by Mr. Bendix. 


NEMA SETS ELECTRONIC STANDARDS 





Approved by the Electronics Section and the Codes and 
Standards Committee of Nema, Electronic Equipment 





They Are eZ | 
s s = for Induction Heating and Dielectric Heating has been 
Pointed in Protest brought to a standard status. Factors approved cover 


output ratings, ratings of tubes and parts, radio inter- 


AGAINST VIBRATION ference, protection of personnel, protective equipment 


: is .» and definitions of induction and dielectric heating. Thes 
.. .and because the points of ‘‘Unbrako”’ Self-Locking Hollow e ld tions of induc — d d ” ect P at g. These 
Set Screws are knurled, no amount of shaking, knocking and first standards are very brief as initiatory guides. 
whirling of moving machine parts can loosen them, once they've 

been tightened into place like any 


ordinary socket screw. Yet they can AMONG THE NEW BOOKS 
be removed by means of a wrench, : 
I Ko and used over again any number of ; ew 
times. Like all Unbrako Socket Materials and Processes, by J. F. Young, a mem- 
Ree U.§. Pos. Of Screws they are turned out uni- ber of the engineering general division of General Elec- 
eae formly and accurately to extremely = ; C ee ae, z : 
close limits. They ere made of tric Co., Schenectady, N. Y. Used in the advanced 
SELF-LOCKING up-to-the-minute alloys, specially engineering program of the company, the matter in this 
HOLLOW SET SCREWS heat-treated for great strength and volume relates itself to the overall, yet specific, problems 
with accuracy. Sizes: No. 4 to 1% ; ; : ; 7 } 
diameter. Catalog gladly sent upon of the engineer-designer. Complaining that most of 


KNURLED POINTS : ; : : : 
receipt of request. the texts on basic considerations like metallic materials 
eaiing <0 ES Denne aE ee “ERAS” yous age. or manufacturing processes treat their subjects from 


OVER 40 YEARS IN BUSINESS oe : : be ; 
the inside out, as from the points of view of a metal- 


STANDARD PRESSED STEEL Co. lurgist or a production technician; the author seeks 

JENKINTOWN, PENNA. BOX 594 to straighten things out by putting the emphasis on 
BOSTON DETROIT HEDIANAP EE CHICAGO’ ST. LOUIS SAN FRANCISCO designing electrochemical products so they can be easily 
processed. 

Set up as a guide to the evaluation of that infor- 
mation which has a direct bearing on the specifier, the 
chapters include: Nature of metals, alloys, mechanical 
properties of metals, iron and steel, nonferrous metals 
and alloys, heat treatment, corrosion, magnetic prop- | 
erties, electrical properties, plastics, casting, powder 
metallurgy, hot working, cold working, welding, ma- 
chining, quality control, and finishing. Publisher of the 
-P book is John Wiley & Sons, New York, N. Y. 


lastics by Rogan | 
PREPARE FOR Electric Circuits and Fields, by Harold Pender | 
Dae ar, = 
eS ; 
_ Formulation and arrangement of this work is such as 
to offer, 1) general qualitative theory correlating the 


and S. Reid Warren, Jr., both of the Moore School of 

Klectrical Engineering, University of Pennsylvania. 

PLASTIC BRANDING fundamental phenomena encountered in electrical en- 

by ROGAN gineering practice, 2) mathematical rules for quantita- 

PLASTIC MOLDING tive calculation of effects produced by connection and 

dr Wiheutiteeenbmedion use of electrical devices, and 3) aid in cultivation of 
plastics that serve on all battle an attitude toward problems that utilizes the effective- 
fronts, Rogan is also preparing ness of the scientific method. Contents encompass fun- | 
for the peace that will follow. ; ae ; 

Preparing to meet the demand damental concepts of electric circuit theory, dc. calcula- 

from peacetime industry for the tions, sources of electromotive force, resistance ot 
ee By a conductors, transient phenomena in electric circuits, | 

come, get Rogan facts on how sinusoidal ac., complex numbers in solving ac. net- 
you can get faster production works, polyphase circuits and symmetrical components, | 

of plastic parts at less cost. i ie : ; ‘ ; 3 

filters and transmission lines, non-linear circuits, elec- 

trostatic fields, electrostatic capacitance, electromagnetic 

no rg and future Peace flux, induced electromotive force, calculation of mag- 

netic flux density, inductance, ferromagnetism, poten- 

R O G A bh 6b RK Oo T H E R o tial energy and forces associated with the magnetic 

2001 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS field, thermionic effect, electron ballistics, Maxwell’s 


equations, electromagnetic radiation, solution of linear 
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Write now about your present 
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HEATING 
VENTILATING 
LIGHTING 
PUMPING 
OR FLUSHING 
OPERATIONS 





‘MR. TOPS”, THE PARAGON SYMBOL OF TOP QUALITY 


Paragon 700 Series Time Switches are 
equipped with 6” calendar dials which make 
one complete revolution every 7 days. Dial 
trippers can be independently set for different 
daily ON and OFF schedules. Settings can be 
made in advance for an entire week. Any day 
or days operations may be omitted entirely on 
a pre-set program. 


Each day of week clearly separated from 
other days; graduated into hours and half 
hours; day and night distinctly separated. 
Operations from ON to OFF or from OFF to ON 
can be set as close as three hours apart and 
can be separately adjusted throughout each 
24 hour day in the week. 


Write for a complete bulletin. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building 
Chicago 5, Illinois 








Paragon 700 Series Time Switch 
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HERMETICALLY 
SEALED 


TRANSFORMERS 


Complete facilities and manufacturing experience for quality 
production. Send specifications or samples for estimate. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


PLAN NOW to supplement . . . fortify 
. . . your products with tiny MPB radial ball 
bearings (1/8” to 5/16” o. d.) where greater 
speeds or heavier loads must 
complement lighter, more com- 
pact design. Write for bulletin 
44 44-EM-7, giving full specifi- 
cations. Representatives in 
principal cities. 
* The anti-friction Vitamin 


, *-EMLARGED 3 DIAMETERS 


UT eaeron Aa eps 


LG = eee, ee ee © ee 


ditferential equations with constant coefficients, vector 
analysis, vector forms in orthagonal curvilinear coor- 
dinates, electrostatic potential in the neighborhood of 
very long electrically charged cylinders, and vector po- 
tential as the basic quantity for correlation of magnetic 
phenomena. McGraw-Hill Book Co., publisher, New 
York, N. Y. 


Handbook on Designing for Quantity Produc- 
tion, by Herbert Chase. A reference book for the 
engineer-designer and a text for the beginner. Subjects 
covered are: Die casting, sand casting, screw-machine 
products, stamping, die-iorging, hot and cold heading, 
and plastic molding. In each of these chapters a series 
of specific rules is stated, with reasons for each and 
illustrations of their application. Such rules have long 
been considered an impossibility because their utility 
depends upon enough generality to minimize excep- 
tions combined precisely with enough definition to in- 
sure serviceability. This has been undertaken in this 
volume with statements which do not pretend to be 
unvarying but which may serve as an effective check 
list for products and parts approaching the final stages 
of design. In the closing chapters the author supplies a 
series of comparisons aimed at helping toward the se- 
lection between die and sand casting, permanent mold 
and die casting, various types of nonferrous castings, 
die casting and stamping, screw-machining and die 
casting, cold-heading and screw machining, and die 
casting and plastic molding. Published by McGraw- 


Hill Book Co., New York, N. Y. 


Work Methods Manual, by Ralph M. Barnes, pro- 
fessor of industrial engineering at the University of 
lowa. In this volume the author relates the execution 
of such diverse tasks as assembly of washing machines 
and production of toast in an electric toaster to the 
basic principles of motion mindedness. \With the con- 
sideration that many production technics are reflected 
back into design through the liaison of a member of 
the engineering staff who follows the product into at 
least its early manufacturing stages, a basic understand- 
ing of these principles may have useful implication for 
the engineer-designer aside from the direct bearing 
much of the information may have on process machinery 
and other equipment involving sequence operation. 
Subjects of the various chapters include: Developing 
a better method, job breakdown, process charts, flow 
diagrams, activity charts, man and machine charts, 
operation analysis, right- and left-hand charts, funda- 
mental hand motions, and ten principles of motion econ- 
omy. A section is devoted to the statement and solu- 
tion of a series of test problems by which the reader 
can test his absorption of the subject. The publisher 


is John Wiley & Sons Inc., New York, N. Y 


20th Century Engineering, by C. H. S. Tupholme, 
published by the Philosophical Library Inc., New York, 
N. Y. Feeling that the exigencies of war were keep- 
ing technical and scientific people separated from their 
normal channels of intercommunication, the author en- 
deavors to provide a transitional source of information 
with this volume. He does this by taking a sweeping 
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(= planes don’t find landing fields that 
are smooth and polished. That’s why their 
landing wheels must be produced to exacting 
physical and chemical specifications . .. to 
withstand ‘extreme shock and impact. 


Our foundry is equipped to produce such air- 
craft parts and is producing them fora number 
of companies to their precise specifications. 
The experience thus gained places us in an 
excellent position to handle post war work, 
whether it be for airplanes, portable or manu- 
ally handled tools, reciprocating parts of ma- 
chinery and equipment or other appliances 
where light weight and great strength are 
necessary. 


Your inquiries on war or post 
war production are invited. 


Photo above a “ih yt HILLS-McCANNA CO. 


Casting which we are producing 3003 N. WESTERN AVE. ¢ CHICAGO 18 


° oe oe ° P joni 
fo xr Bendix Aviation Co rpora tion. roportioning Pumps « Air and Water Valves « Chemica! Valves 


Tiare 





e MAGNESIUM ALLOY 
SAND CASTINGS 


look around the engineering fields and not trying to be 
too detailed or specific in the sketches by which he re- 
ports some of the latest things he sees. These he classi- 
fies by such subjects as mechanical power, engineering 
workshop processes, air conditioning and refrigeration, 
chemical and metallurgical engineering, electrical en- 
gineering, traction, marine engineering, aircraft, and 
physics. 


Aircraft Electrical Engineering, by executive en- 
gineer Randolph Matson of Douglas Aircraft Co. Here 
is a gathering-together of important and realistic in- 
formation on all phases of the electrical engineering job 
presented by the modern airplane under today’s con- 
ditions:of flight. Prepared with the specific objective 
of helping to train people who are going directly into 
the electrical groups in the engineering departments of 
aircraft manufacturing concerns, the work includes a 
number of special topics which have not been published 
before. The general subject of electricity is assumed 
as a prerequisite and emphasis is placed upon the solu- 
tion of practical problems confronting the average air- 
craft electrical engineer. Omitted is that facet of the 
art which reflects more directly upon the manufacturer 
of the components as contrasted to the maker of the 


& 
finished craft. Sections are included to discuss: Draw- 
a i : 1 eC S C ing practice, wiring diagrams, wiring, power-supply 
systems and equipment, power-plant electrical equip- 
ment, electric motors and power drives, lighting, mis- 
cellaneous electrical equipment, conduit and open wir- 
h h dd. Le h ld | ing, junction boxes, bonding and shielding, radio, and 
W ere ay a O- 0 instruments. Thoroughly clarified by drawings and 
photographic illustrations, the text is extensively sub- 


headed and indexed. McGraw-Hill Book Co., New 
York, N. Y., is the publisher. 





The small-size screws you largely use can be held on 
the end of an Allen driver and started in the tapped 


hole i ! > z 2x : , 
oan RNERS Le hey ay be held on an Allen Hex Variable Wire Wound Resistors. Published to 


Key and turned in places where thumb-and-finger facilitate production of low operating temperature 
work awkwardly if at all. Fast in assembling! variable wire wound resistors and the equipment in 

which they are used, standard C75.10-1944 is approved 
And for set-ups hard and issued by ASA (American Standards Association, 
29 W. 39th St., New York 18, N. Y.) Broken down 
into the usual sections of specifications and drawings. 
tion, “Allens” have (1) —Jassification, material and workmanship, general and 
STRENGTH for tight detail requirements, methods of sampling, packaging, 
and governmental requirements, this publication covers 
units having a resistance element of wire wound on an 
rate threading to a high __ insulating strip shaped in an arc. A contact bears unt- 
Class 3 fit, for a high nnn? on - resistance senaet = anne by § 

control shaft, and the units have a safe hot-spot tempera- 
degree of frictional! ture of plus 100 deg. C for continuous duty. Objective 
of the standard is to provide the Armed Forces with 
reference to be used in design of new equipment and, 
as far as practical, replacement. 


to hold under vibra- 


wrenching; (2) Accu- 


holding-power. 





Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground” Shoulder Screws and “Tru-Ground” Electrical insulating materials. Annual release 
Dowel Pins. Ask him for samples and details. of standards on this subject is issued by ASTM 
(American Society for Testing Materials), 260 South 
road St., Philadelphia 2, Pa. It gives, in their latest 


THE ALLEN MFG. COMPANY form, the more than 75 ASTM standards, specifications, 


and test methods covering electrical insulating materials 


HARTFORD, x A it i J a . CONN and related products. New material—included for the 


first time—gives requirements for phenolic molding 





234 ELECTRICAL MANUFACTURING 





f/f f/f, 









_ LIQUIDAT 


J wt i _/e 


“Chet ne 





= —_ 
ai 
a if 


Tite) 





for failure 


to Comply! 


‘Failure to comply”? means death for many 
during war time. 

‘Failure to comply” with the stringent 
demands of modern technological advance- 
ment means death for many manufacturing 
concerns during peace time. War is ruthless 
—so is competition. 

Compliance with the quickened tempo of 
the times, the demand for improved products 
at lower cost and better and faster produc- 
tion is necessary. Yesterday’s machines and 
methods are no good tomorrow. It is better 
to liquidate them now than to be liquidated 
by them later. 

Welco engineers are prepared to plan with 
you now the powering of your products to 


What is your powering 
THE B. A. WESCHE ELECTRIC COMPANY 


CINCINNATI 10, OHIO 


1628 VINE STREET 


problem... 


rt 


I | 


o/s 
aE 
at 
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il 
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the tempo of tomorrow . 
your products and methods more efficient— 
more dependable. All Welco Torque Motors 
are custom-built for a specific job. They 
make it possible to concentrate a specified 
amount of power in the smallest possible 


. to help make 


dimensions ... enable the machine manu- 
facturer to accomplish operations on his 
machines in less complicated, less costly and 
better appearing methods. 

Manufacturers from all over America 
with difficult powering problems on their 
hands have made a beaten path to the doors 
of Welco. Their powering problems were 
solved. 


Write today. 
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RYERSON 
STEELS 


For the 


Electrical Industry 
IN STOCK 


Call Ryerson fof immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing °¢ Stainless Steel * Alleys 


Teol Steel * Reinforcing * Belts * Nuts 
Wire * Washers * Welding Rod ° Ete. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 


OL ee a 


MANUFACTURERS 
Cae eel aie 


eee 2a 


aA 


150 VARICK STREET NEW YORK 13, 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y., CABLES: “ARLAB” 








compounds; laminated thermosetting materials; yy. 
canized fiber sheets, rods, and tubes; measuring dimep- 
sions of rigid rods; natural block mica and mica films 
suitable for use in fixed capacitors; orange shellac and 
other lacs; low and medium-voltage pin-type lime 
glass insulators; and tensile properties of plastics. 
There are 8 standards covering various types of insy. 
lated varnishes, paints, lacquers, and their products 
Fifteen methods and specifications for molded insulated 
materials are discussed, while a section of plates, sheets, 
tubes, and rods includes 13 widely used standards, 
Three standards cover mineral oils, and 5 relate to 
glass, porcelain, and steatite. Seven standards cover 
various electrical tests. Further sections include in. 
sulating paper, mica and rubber products, textile mate- 
rials, conditioning, enclosures, and servicing units. A 
special section gives references on significance in tests 
of various electrical insulating materials. 


Practical Physics, by Marsh W. White, Kenneth 
V. Manning, Robert L. Weber, R. Orin Cornett, and 
others on the physics extension staff of Pennsylvania 


State College. Peculiar problems present themselves | 


to the authors of a work on the textbook type of sub- 
ject when the readers are not expected to be a normal 
body of students with essentially the same background 
of preparatory subjects. This book on physics solves 
the problems of an adult audience by simplicity and 
practicality, so that unfamiliar parts are readily as- 
similable by all. At the same time it has the potentiality 
of supplementing experience and refreshing long-un- 
used background at advanced levels. Primarily de. 
signed for use in accelerated instruction within the 
ESMWT (Engineering, Science, and Management 
War Training) program, the volume has likely utility 
in the upgrading of junior members of the engineering- 
design department, as well as for the review of funda- 
mentals by others who may be involved in the design 
of new products bearing on unfamiliar principles or 
redesign of old products for use in new fields. The 
work is arranged in such a way as to facilitate study 
and review of related mathematics concurrently. Pub- 


lished by McGraw-Hill Book Co., New York, N. Y 


Pre-Timed, Fixed Cycle, Traffic Signal Con- 
trollers. A standard specification of the Institute of 
Traffic Engineers, this technical report is approved by 
ASA and referred to as D11.1-1943. It covers in detail 
the design, performance, and construction specifications 
for pre-timed, fixed cycle, traffic signal controllers. Of 
the five sections into which the booklet is divided, one 
covers design, one functional requirements which apply 
specifically of the non-interconnected controllers, while 
another sets forth details relating to controllers for tem- 
porary operation, in a non-interconnected traffic con- 
trol signal system. Section 4 applies to interconnected 
types and, fifth, covers functional requirements of mas- 
ter controllers. There is also a section defining the 
terms used in the field. 


Electrical Graphical Symbols. The object of this 
standard by ASA is for the coordination and simplifica- 
tion of basic electrical symbols now in use in the Ameri- 
can Standard Graphical Symbols for Power, Control 
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IF YOU NEED... 


abricated Me 


mL 


--- OR TUBING AND STAMPING ASSEMBLIES 


ie] 


@ For that product you’re planning to put 
into production soon, or later, you may be 
needing fabricated metal tubing—or tubing 
and stamping assemblies. And it may be 
possible for Noblitt-Sparks to make them 
for you—to your advantage. 


Why is that possible? Because Noblitt-Sparks 
has tremendous capacity for the production 
of metal tubing and stampings—plus the 
facilities and “know how” to fabricate them 
to your requirements. Yes ... we make the 
tubing and form it into any shape—weld it 
to other parts stamped from metal—assem- 


ble, plate or paint the entire unit—ready to 
go into your product. 


Some capacity available now— more later. So 
. . . write us what you have in mind for im- 
mediate or future production. For 25 years, 
Noblitt-Sparks engineering assistance and 
mass production facilities have been help- 
ful to many of the largest manufacturers. 
Perhaps we can help you. Write us your 
needs and we will tell you what we can do. 


Just address. . eae | | , 


Vice-President and Director of Manufacturer's Parts Division 
NOBLITT-SPARKS INDUSTRIES, INC. +» COLUMBUS, INDIANA 


NOBLITT-SPARKS 


INDUSTRIES 


Pte) 
Ss. 
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A NEW FEATURE 


OF GREAT IMPORTANCE 
ADDED TO OUR “OLD TIMER” 


Now .. . Chatterless operation 
is added to the known sensi- 
tivity of our “Old Timer’’ (200 
Series) . . 
consists of an energy absorb- 
ing material sealed within a 


. The new feature 


contact carrying cage. The com- 
pound used is not affected by 
age, oil, or moisture. 


No Bounce! No Chatter! 
... in the new Kurman 
200S Flat Keying Relay 


KEYING FEATURES: 

1. No bounce. No chatter. 

2. Input 50 Milliwatts. 

3. Will key up to 150 words per 
minute, or 60 
second. 

. Armature is mica insulated; is — ones 
suitable for keying a 50 Mega- New Feature . . 


cle R.F. signal. os os oe ‘ 
m4 9 bounce" and “chatter 
Oscilloscopic wave form 


. Contacts will carry up to 2 Amps. 
Eomeeri LJ 
NOT like this 2 a 


aia 2 list Ae BS esate: SO BBs ste Bian be ote Seiden 


Rm AMELEcTRIC 


io. 
35-18 37th STREET © LONG ISLAND CITY 
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New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic .. , the rivet is fed, inserted 
end clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with cccurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.”’ 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets ot a time...bench or pedal types. 


VA 





CHICAGO RIVET 
& MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 


TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 





238 





> 


and Measurement, Z32.3-1943 and the American Stan- 
dard Symbols for Telephone, Telegraph and Radio Use. 
Z32.5-1942. Diagrams are shown of the capacitor. 
fixed, variable or adjustable; contact, simple or se. 
quence ; resistor including rheostat and voltage divider 
and inductor, fixed, variable or adjustable ; transformer: 
and operating coil, simple or detailed. This standard 
fills the need for a commonly understood method of 
abbreviating and indicating the terms and measurements 
used in a number of engineering fields. 


Fixed ceramic-dielectric capacitors. Covering 
Published by ASA 
and designated as C75.12, this is another in the series 
of standards for military radio being developed at the 
request of WPB (War Production Board). Written 
in a form that can be used directly for procurement pur- 
poses, the standard has been adopted by the Radio Div,, 
Bureau of Ships, Navy Dept., and the Signal Corps 
of the U. S. Army. These capacitors fill an important 
function in the field of radio components. All other 
types increase in value as the temperature rises and 
the result is a lowering of the frequency to which they 
may be tuned. 


temperature-compensating types. 


However the ceramic-dielectric capacitors can be 
designed to have either a positive, zero, or negative 
coefficient of capacitance with temperature. They are 
used mostly with the negative coefficient to compensate 
for temperature changes in other components. Under 
material and workmanship, consideration is given to 
substitution of material, insulating and impregnating 
General and 
detail requirements are listed together with methods of 


compounds, connections and _ soldering. 
sampling, inspection and tests. Packaging, packing and 
marking for shipment is the subject of another discus- 
sion followed by requirements applicable to individual 
government departments. Tables of data relate various 
type designations, capacitance, tolerance, voltage, tem- 
perature coefficients and color code for insulated and 
uninsulated types. American Standards Association, 


29 W. 39th St., New York 18, N. Y. 


Household Refrigerators. Covering the factors of 
scope and purpose, inside dimensions, food-storage vol- 
ume determination, shelf-area determination and data 
to be reported, Food Storage Volume and Shelf Area 
of Automatic Household Refrigerators (B38.1-1944) 
applies to both gas and electric refrigerators. House- 
hold Electric Refrigerators (B38.2-1944) is for me- 
chanically operated units only, and information in the 
report covers general requirements, no-load test, ice- 
making test, and accuracy. Approved by ASA, these 
standards have become the basis for the determination 
of performance specifications for quantity refrigerator 
purchases such as for housing projects. 


Porcelain radio insulators. Another in the series 
of standards for industry and the armed forces, this 
ASA publication is numbered C75.14. It 
performance requirements, test methods and standard 
dimensions for a standard series of porcelain insulators 
the armed services and 


discusses 


of the quality required by 
drawn up in such form as to be used directly for pro- 
curement. Additional sizes and shapes of porcelain 1n- 
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NINE SEALED METAL-CLAD MICRO SWITCHES 


used by REHNBERG-JACOBSON MANUFACTURING COMPANY 
to control operation of this automatic drilling and reaming machine 


Rehnberg-Jacobson Company of Rockford, IIli- 
nois, use nine sealed metal-clad Micro Switches at 
strategic points to control the operation of their 
Automatic Drilling and Reaming Machine. This 
machine drills and reams 20 holes in sequence in 
the reduction gear pinion carrier for an aircraft 
engine. The Type RN Micro Switches used are 
sealed against the entrance of oil, dirt, and chips. 
The piece is held in a fixture mounted on a stand- 
ard Rehnberg 20” automatic index unit which 1s 
controlled by an 11-step program wheel. On the 
first step, the reamers rest; on the last step, the 
drills rest. There are four horizontally-mounted 
heads, two for drills and two for reamers, paired 
alike to drill two holes and ream two holes si- 
multaneously. 


The five metal-clad Micro Switches, shown on the 
front of the machine, control the electrical circuit. 
The two innermost switches of the left hand group 
control the program of the drilling and reaming 
units. The third switch of the group, directly in 
front, terminates the machine cycle after all drilling 
and reaming operations have been completed. The 
lower right hand switch stops the automatic index 
motor after each index cycle is completed. The 
upper right hand switch permits the machine cycle 
to be started only at the proper position of the 
indexed table. 





The four Micro Switches mounted above each of 
the four units of the machine electrically interlock 
the machine in such a way that should either the 
drills or the reamers fail to retract from the work, 
the automatic index table will not index and break a 7 re 
; UND. . 
the tools. i Leenent 
Rehnberg-Jacobson Company's use of Micro Ss ert NTT 
Switches for this important operation is typical of y 
the many uses which design engineers are finding 
for this tiny, accurate, snap-action electric switch. 
They find that, more than any other, it meets mod- 
ern needs for aswitch to control substantial amounts 
of power yet operate in small space. Tha basic Mixvo Sdltch icc thaw. 
size, feather-light, plastic enclosed, 
precision, snap-action switch, Un- 
derwriters’ listed and rated at 1200 
V.A. at 125 to 460 volts a-c. Capac- 
ity on d-c depends on load charac- 
teristics. Accurate repeat perform- 
ance is experienced over millions of 
operations. Wide variety of basic 
switches and actuators meets require- 
ments varying from high vibration 
resistance to sensitivity of operating 
force and motion as low as 2/1000 
ounce-inches. Many types of metal 
housings are available. 


Thousands of special housings, actuators and elec- 
trical characteristics... more than 2700...are avail- 
able to meet almost every design problem. Send 
for Micro Switch Handbook-Catalog No. 60 today 
for full particulars. If your design is for aircraft, 
send for Handbook-Catalog No. 70 also. 


“Uses Unlimited’ —a dramatic talking motion pic- 
ture of Micro Switches, in color, is available to 
industrial groups, training classes, schools and i» 
colleges, through Y.M.C.A. Motion Picture Bu- 
reau, New York, Chicago, San Francisco. Size: 
16mm. Length: 40 minutes. Write us for details, 





: Micro Switch Corporation, Freeport, Ill. 

- Let's All Back the Attack— Branches: 43 E. Ohio St., Chicago (11) * 4900 Euclid Ave., Cleveland (3) 
Buy EXTRA War Bonds 11 Park Pl., New York City (7) « 1709 W. 8th St., Los Angeles (14) 
Sales & Engineering Offices: Boston « Hartford + Portland, Ore. « Dallas, Tex. 





The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO MS SWITCH 


Made Only By Micro Switch Corporation . . . Freeport, Illinois, U.S. A. 








.« - quotation from article in 


prominent plastics publication. 





ASSEMBLIES- 


Above is part of a transmission unit used to 
power revolving turrets in military aircraft. 
The view aptly illustrates what we mean by 
“engineered plastics.” The molded stator is 
metal plated, incorporating the best fea- 
tures of plastics and metals for the job at 
hand. We deliver the assembly complete 
with rotor and connections, ready for in- 
stallation. 

Our design engineers and molders are 
fully experienced in the use of plastics with 
complementary metals. Working with com- 
binations of these materials, we have devel- 
oped some original techniques which have 
solved a number of product 
problems. 

If you are making war 
products that may be bene- 
fitted through molded plas- 
tics, or if you are considering L/ 
postwar applications, get in 
touch with us now. 





THE SYMBOL OF 
ENGINEERING EXPERIENCE 
AND MOLDING SKILL 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING « INJECTION & TRANSFER MOLDING + COMPLETE ASSEMBLY 


REPRESENTATIVES 


NEW YORK I 
19 West 34th St. 


DETROIT 2 
805-06 New Center Bidg. 


LOS ANGELES 35 
1440 So. Robertson Bivd. 


CANADA-A. & M. Accessories Ltd. 


1? Melinda St., Toronto 744 West Hastings St.. Vancouver 
1405 Bishop Street, Montreal 
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sulators now in use but not covered by this standard 
will not be immediately discontinued. In many cases. 
existing designs do not permit complete substitution 
with devices specified here. This work is intended to 
be controlling in the preparation of new manufacturing 
facilities and designs. Applicable specifications and 
drawings, classification, material and workmanship, 
general and detail requirements, methods of inspection 
and test, packaging, packing and marking for shipment, 
and requirements applicable to individual government 
departments are all covered. A series of specification 





sheets bears section drawings with related tables of 
dimensions and design features for cylindrical, square, 
conical, metal-base cylindrical, metal-base pillar, bush- 
ing, lead-in, strain, spreader, tube, coil, and miscella- 
neous types. In an appendix, design criteria are supplied 
for the information and use of the specifier. American 
Standards Association, 29 West 39th St.. New York 
18, N. Y 


a 


Testing molded materials used for electrical in 
sulation. This ASTM 
ing Materials) standard I) 48-43 T is approved as nk 


(American Society for Test- 


(American Standards -\ssociation ) number C59.1-1944 
It applies to the testing of all solid electrical insulat-| 
ing materials (except dry process porcelain) formed 
in molds by application of pressure either with or 
heat. 
preparation and testing of these materials are included 


without Only special instructions pertaining ‘to 


PERCENT OF STANDARD MOTOR SIZE 


Methods of test are described for acetone extraction, 
are resistance, compressive strength, dielectric strength, 
deformation under load, distortion under heat, flexural 
strength, resistance to impact, insulation and volume 


resistance, powder test, power factor and dielectric 


wf ia 


constant. tensile strength and water absorption 


Testing sheet and plate materials used in elec- 
trical insulation. Another ASTM standard—D229-43 ' 
—this publication is given ASA approval No. C59.13- 
1944. Procedures cover testing of stiff, flat sheet and 
plate materials such as phenolic and other laminations, 
hard rubber, and asbestos composition board. The 
standard includes definitions of terms used, directions | 
for conditioning, apparatus and procedure for testing 
thickness; tensile, flexural and compressive strength; 
resistance to impact ; water absorption; volatile matter; c/ 
dielectric strength, phase difference and dielectric con- 


stant; hardness; ash; and flammability. 


Facsimile transmission. Temporary test stand- 
ards are issued as a result of study by the technical 
committee on facsimile of IRE (Institute of Radio En- 
gineers), 330 W. 42nd St., New York 18, N. Y. 
Material covered includes sections on fundamentals, ap- 
paratus performance, and transmission. In the first 
section, measurement of halftone characteristics includes 
description and operation of a densitometer, measure 
ment of overall halftone characteristics, halftone chat- 
acteristics of scanner and recorder, dynamic halftone 
characteristics and use of the scanner as a densitometet. 
Under measurement of facsimile definition are included 
considerations related to definition by single line pat 
tern, multiple line definition and a general discussion. | 
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BALDOR GLASS-INSULATED MOTORS 


Compared to Size of Standard Class A Insulated Motors 
10 H.P. 1800 R.P.M. + Totally Enclosed Fan Cooled Comparison chart at left shows but one of the many 
; 


! advantages of BALDOR Glass-insulated Motors... 
WEIGHT HEIGHT LENGTH VOLUME economy of size and weight. (Glass insulation 
—— ee — —— makes possible 10 H. P. motor in standard 7% H. P. 
cme mane frame ...and 135 Ibs., less weight.) More horse- 

power per pound and per square inch. 


Glass- Glass- 
Let us tell you more about this feature and how BALDOR Glass- 


insulated insulated 
insulated motors withstand higher temperatures, absorb less mois- 















MOTORS MOTORS 


80% 80% 





80 


BALDOR ture, have greater dielectric strength ond other post-war musts. 


Glass- 


j |] BALDOR 
insulated | - 


Glass- 


Another BALDOR 


MOTORS: insulated se a 
60 58% MOTORS Engineering 
51% Achievement 


. +. Streamcooled Design, pro- 
viding efficient, over-all cooling 
of the motor by externally- 
mounted fan. 
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BALDOR ELECTRIC COMPANY, ST. LOUIS 10, MO. 


District Offices in Principal Cities 


PERCENT OF STANDARD MOTOR SIZE 








Nearly everything a fighting man uses contains springs. 
From jumping jeeps to fine precision instruments, his effi- 
ciency—and generally his safety—depends on spring 
; reliability. In wire sizes up to ‘se’, we are privileged to 
manufacture great quantities of springs for the Army 
and Navy . .. and it is a deep satisfaction to be able to 
embody in them a long spring-making experience. 


SPRINGS 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company 12 Grove Ave. Plainville, Conn., U. S. A. 
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COTTRELL Insulating Papers are tough, high 
in dielectric and heat resistance. Available 
types include: 

COPACO COPAREX-S NUNGRA 
100% RAG 100°, RAG High RAG 
First two guaranteed 300 volts permil. NUNGRA 
usually tests 300. All tough yet flexible. Non- 


SAL 
chem. Standard Thicknesses .005 .007 .010 .015 eat ONG 
020 .025 .030. Mfd. in 30” x 40” SHEETS and a arp. 
continuous ROLLS 450’ to 2000’ x 14” to 30” ag 


width. Also Standard Sheets 30” x 40”. 
Submit Your 2 Insulating Paper Problems 
Both Old and New To COTTRELL Engineers. SAMPLES 
COTTRELL PAPER COMPANY, Inc. ON REQUEST 


Fall River, Massachusetts 
Factory: Rock City Falls, N. ¥ 


THE HILLIARD 


Wee es 


BG | Free Whee 


eRe 


106 West Fourth St New York 


Elmira 


as CENTRIFUGAL .. SINGLE REVOLUTION a alee el@) ys 
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In the apparatus performance chapter are sections con- 
cerned with distortion measurements of such errors as 
skew, jitters, index of cooperation, and phasing; un- 
equal spacing of scanning lines, and hum; apparatus 
distortion checking methods; and a test signal gen- 
erator. Transmission discussion includes 
ments of facsimile and peak signal levels and maximum 
keying frequency. 


measure- 


Ceramic technical reviews. Published by the 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y., is an 
exhaustive treatise on ceramic properties with particu- 
lar emphasis on the effect thereon of zirconium and 
titanium. In loose leaf form for future expansion, this 
engineering volume for the finish specifier covers such 
subjects as: Physical tests for vitreous enamels, ap- 
paratus for testing enamels and glazes for resistance to 
crazing under thermal shock, a method for determin- 
ing coefficient of expansion, determination of resistance 
to chipping, opacifiers used in vitreous enamel, zir- 
conium ceramic materials outline, spectroscopic analysis 
of enamel frits, analysis of titanium, analysis of zir- 
conium, and the efficient use of zirconium as opaci- 
fiers in enamels. 


ABOUT PEOPLE YOU KNOW 


Newly appointed works manager of the Aurora, 


Ill., plant of Independent Pneumatic Tool Co. is 
Edward N. Haas succeeding W. H. Brewer. 
Manager of the new Research & Gas Turbine De- 


velopment Div. of Allis-Chalmers Mfg. Co., Milwau- 
kee, is Dr. J. T. Rettaliata with J. L. Ray assisting 


as chief engineer. 


Recently with Fairfield Engine & Airplane Co., 
Eugene W. Wasielewski has been appointed chief 
engineer by the McCulloch Engineering Co., Milwau- 
kee, and will direct design and development of super- 


chargers. 


Development engineer for Allegheny Ludlum Steel 
Corp., Brackenridge, Pa., is R. H. Thielemann for- 
merly with the research laboratory of the General 
Electric Co. 


President Clarence L. Collens of the Reliance Elec- 
tric & Engineering Co. was elected a member of the 
Nema Officers Committee by the Board of Governors 
of Nema. 


Election of officers by Faraday Electric Corp. i 
clude E, I. Kleinman, as President, J. S. Ackerman 
and J. M. Doroshaw, vice presidents, L. J. Stern, 
executive vice president, F. Von Voigtlander, vice 
president in charge of engineering and N. Cellentani, 
vice president in charge of manufacturing. 

Joseph M. Smith has been appointed to the newly- 
created post of technical director of the Fluorescent 


Lighting Association, New York, N. Y. 


Recently awarded the honorary degree of doctor ol 
engineering by the Illinois Institute of Technology were 
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| WILCo 
‘| 


BLUE BOOK 


Giving valuable data on Thermo- 
static bimetals (Thermometals), 
Contact materials, and special ma- 


terials of value to Design Engineers, 


Production Engineers and Purchas- See é 


Thermometals 
(Thermostatic Bimetals) 


The Wilco Blue Book deals with the 
29Wilco Thermometals (Thermostatic 
bimetals) —what they are—how they 
are made—their properties, functions, 
applications and temperature ranges. 
Particularly outstanding are the 37 
pages of formulae and charts, which 
give detailed graphic data regarding 
deflection rates, corrosion resistance 
characteristics, resistivity, etc. A large 
part of the Thermometal section is 
devoted to formulae on the behavior 
of various shapes and types. 


ing Agents. 





Contact Materials 
The Blue Book also fully describes 





the new developments in Electrical 
Contacts made during 30 years of pio- 
neering research in this field. New 
and old Wilco contact materials listed 
and described include Silver, Plat- 
inum, Gold, Powder Metal and Tung- 
sten Contacts; Wilco Aeralloy Mag- 
neto Contacts; Collector Rings and 
Brushes for use in rotating and con- 
trol devices: Silver Clad Steel for 
Bearings, shims and other industrial 
purposes; Gold-Filled and Rolled 
Gold Plate and Radio Wire. 


The new Blue Book will be sent free 
to engineers, purchasing agents, in- 
structors in engineering schools and 
others. Wilco sales engineers will 







on Thermometals and Contact 
Materials 


gladly call at your plant to discuss 
problems involving the application of 
Wilco products to current or pro- 
jected devices, or send us your prob- 
lems for analysis. 


The new edition of the Wilco Blue 
Book makes available to you the ex- 
tensive knowledge and reasearch of a 
company, which since 1914 has been 
an outstanding producer of precision 
thermostatic bimetal and contact ma- 
terials. To get your FREE copy, 


write today. 


Tue H. A. Witson Company 
105 Chestnut St. Newark 5, N. J. 





THERMOMETALS 





ELECTRICAL CONTACTS 


PRECIOUS METAL BIMETALLIC PRODUCTS 
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A 90-page, authoritative treatise 








COILS 
WOUND 
TO YOUR 
ORDER 


ANY SIZE 










ANY TYPE 


N° matter how exacting your specifications, Acme 
1% Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against all 
moisture penetration. 





As wire, covering, insulations and varnish are all 
Acme-made, there is a definite and complete control 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica- 
tions or ask our engineers to assist with the design. 






THE ACME WIRE CO. 
NEW HAVEN, CONN. 
COILS — MAGNET WIRE — VARNISHED INSULATIONS 





FOR SLOW SPEED DRIVES 


Speed reducers provide a practical, economical, 


quiet, efficient, compact, low maintenance cost 
method for obtaining positive slow speeds from high 
speed motors. 

Janette reducers are built in either motorized 


or moftorless styles, with foot or flange mountings, and can 
be furnished with Janette ventilated or enclosed motors, de- 
signed for standard and special applications. 


WRITE TODAY for your copy of our catalog—100 pages of 
complete information on 47 speed reducers, 1/50 to 10 H.P. 


Janette Manufacturing Company 


556~558 W Monroe St. Chicago, ILL. 
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C. F. Wagner, manager of the central station engi- 
neering department, Westinghouse Electric & Mfg. Co.. 
Kast Pittsburgh, Pa., and W. F. Sims, retired chief 
electrical engineer, Commonwealth Edison Co. 


Vice president of Thomas Machine Mfg. Co., Pitts- 
burgh, Pa., is Edgar C. Thomas who was recently 
honorably discharged from the U. S. Army. 


Rk. Mallory & Co, 
Ine., Indianapolis, Ind., an- 
nounces the appointment of 
Earl R. Sayre as applica- 
tion engineer to work on 
electrical, electronic and 
metallurgical products. 


EARL R. SAYRE 





Recently production coordinator of John Meck Indus- 
tries, Plymouth, Ind., William Montgomery has been 
named executive engineer for contact with government 
agencies, 


Vice president oi Landers, Frary & Clark, New 
Britain, Conn., is Harry Parsons affiliated with the 
Electric Range & Electric Water Heating System di- 
vision of that organization. 


Earl L. Hadley has been appointed general man- 
ager of Barnes & Reinecke, Industrial Designers and 
Engineers, Chicago, II 


From assistant designing engineer, cable engineer- 
: 5 ; £ 

ing department, General Electric Co., Schenectady, 

N. Y.. V. A. Sheals moves up to the post of design- 


ing engineer 


Within Ward [Leonard Electric Co., Mount Vernon, 
N. Y., F. G. Logan, formerly chief development engi- 


neer, becomes manager of development 


manager of the Radio Div. of Western 
is P. L. Palmerton, former radio mer- 


chandise manager. 


\ssistant 
Electric Co. 


Assistant general Roland White- 
hurst, of the Electric Storage Battery Co., Philadel- 
inanager. Mr. 


' 
Sales 


Inanaver, 
phia, Pa.. has been appointed sales 
\Whitehurst has been with the company since 1908. 

\inperex Electroma 
Products Ine... Brooklyn, 
N. Y., announces that John 
F. Dryer, Jr., is now a 
member of their engineering 
statt working on the devel 
opment of power and control 


tubes. 





JOHN F. DRYER, JR. 


Major George A. Rote, of the Engineer Board at 


Kort Belvoir, Va.. has been appointed a member of 
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There’s a big difference in Fasteners...even in 
ordinary Slotted Screws. It pays to insist on 


Fasteners that are made right. Here are some 


common faults to look for in Slotted Screws... 


HEAD BREAKS SS a OO Lae 





















It is commonly assumed that “‘screws are just screws” — 
all pretty much alike—regardless of who makes them. 
However, quality varies widely even in the common 
wood or machine screw, and it makes a lot of difference 
both in assembly time and in amount of spoiled or 
marred work. 

The enlarged photographs above picture a number of 
the common faults actually found in a single purchase 
of commercial screws NOT made by National. 

Insist on the screws you buy having clean slots of 
the right depth, properly centered, free from burrs, 
with good threads and points. Attention to details such 
as these will result in lower assembly costs and a much 
better product. 
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Meet UU eC 
SPEEDCRAFT 
aac 


Tag 





Almost daily Speedcraft strips another so- 
called “Hard to Strip’ insulated wire. It 
has been doing that for years. WHY ? 


HOW ? 
THROUGH SPEEDCRAFT FLEXIBILITY. 


It’s amazing how Speedcraft makes more 
and more “Hard to Strip” Wires, easy to 
strip. 


Over 18 years of continuous wire stripper 
manufacture have perfected Speedcraft not 
only to meet the usual requirements of 
speed, precision and durability, but to do 
the unusual —and do it easily — through 
Speedcraft Flexibility. 


Send wire samples and strip- 
ping specifications for recom- 
mendations on your wire 


stripping needs. 






STRIP 
MECHANI- 
CALLY BY 

POWER 
AND SPEED 
WITH 


| SPEEDCRAFT ® 


-WIRE STRIPPER CO 


729 EASTHAM AVE - 
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EAST CLEVELAND, OHIO. 


| Chromium Plating Equip- 
| ment Corp., Newark, N. J., 


poses, and Captain William L. Bach of the War 


the American Standards Association’s Committee on 
Standardization of Vacuum Tubes for Industrial Pur. 


Department has become a member of the committees | 
on Insulated Wires & Cables, Industrial Control Ap- | 
paratus and Electrical Measuring Instruments. 


lected president of New Jersey Machine Corp. js 
George von Hofe succeeding Carl H. Lambelet. 


Littlefuse Inc. announces the appointment of Garet 
W. Denise to be general manager of the Chicago Plant | 
Operations. to this Denise 
was engaged at Republic Aviation Corp., Farming. 


dale, L: T: 


Prior connection,~ Mr. 





President of the newly 
formed Industrial Hard 


is William A. Crowder, 
also president of Industrial 


Hard Chromium Co. of 
Newark. 





WILLIAM A. CROWDER 


Within Radio Manufacturers Association, Raymond ! 
C. Cosgrove, vice president and general manager of 


| the manufacturing division, Crosley Corp., was elected 


president. 


Manager of the Switchgear & Control Div. of West- 


| inghouse Electric & Mfg. Co., is J. B. MacNeill, con- 


nected with the company since 1909. 


Promoted from junior liaison engineer to senior | 


| liaison engineer at Wright Aeronautical Corp., Pater-|  - 


son, N. J. is Louis Lindenbaum. 

Formerly with the Stinson Div., Wayne, Mich., Con- 
solidated Vultee Aircraft Corp., O. G. Blocher has | 
been transferred to the Stout Research Div., Dearborn, 


Mich., where he is now chief engineer. 


R. C. Brannan has been appointed manager of the 


| Transformer Equipments Section of the Transformer 
Div., Westinghouse Electric & Mfg. Co., Sharon, Pa. | 


General manufacturing manager of all plants of the 
Pontiac Motor Div. of General Motors Corp. is Stanley 
W. Ostrander who has been with Pontiac for 11 years. 


President of the San Diego Gas & Electric Co., San 
Diego, Calif., Hance H. Cleland was elected president 
of the Pacific Coast Electrical Association at the annual 
meeting. 


New assistant to manager of the Westinghouse Lamp , 
Div., Westinghouse Electric & Mfg. Co. is Theodore 
C. Monk who joined the division as a clerk in 1920. 


For 2% years deputy chief of the Raw Materials Al- 
location Section, Aluminum & Magnesium Div. of the 
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The PLUS Answer 
to B2A 
Specifications 


EXTRA HEAVY-DUTY CONTACTS PROVIDE BIG 


WITHSTANDS 
90 g's! 
ni A SHOCK-PROOF 
RELAY...THAT’S 
Really 
SHOCK-PROOF! 


If your problem ts one of finding a B2A relay on 
which the contacts stay open or stay closed unfail- 
ingly under the most severe conditions of shock and 
vibration, write for details on Struthers-Dunn Type 
17AXX. Small in size, light in weight, it meets and 
exceeds all specifications for such services. 


SAFETY FACTOR 


Struthers-Dunn Nutcracker Type 61HXX100 answers the 
need for suitable relays for extreme services particularly 


where severe overloads may cause trouble on units on which 
contacts have a less generous heavy-duty safety factor . Typical 
applications include such services as controlling aircraft land- 
ing lights, or controlling a number of solenoids simultaneously. 


These relays are compact and sturdy, have double-break 
contacts, and meet the latest 94-32185D specifications with 
contact safety factor to spare. By a simple system of removable 
links, they may be converted to meet any one of the earlier 
94-32185 or 94-32185A, B, or C specifications—or, they 
can be supplied in their universal type which enables you to 
make your own adaptation, quickly and easily for any of 
these specifications. 


STRUTHERS-DUNN, INC., 1321 ARCH STREET, PHILADELPHIA 7, PA. 


STRUTHERS-DUNN 


59,288 RELAY TYPES 


DISTRICT ENGINEERING OFFICES: ATLANTA 
DALLAS .« DENVER .« DETROIT «- HARTFORD . 
NEW YORK . PITTSBURGH . ST. LOUIS 


JULY 1944 


+ BALTIMORE - BOSTON . BUFFALO . CHICAGO . CINCINNATI . CLEVELAND 


INDIANAPOLIS . LOS ANGELES « MINNEAPOLIS « MONTREAL 


« SAN FRANCISCO. SEATTLE « SYRACUSE »« TORONTO ~- WASHINGTON 
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Self-locking Acorn Palnuts are 
dome shaped, single thread 
locknuts made of tempered 
spring steel. They exert a pow- 
erful double-locking action* 
that defies loosening under vi- 
bration. Low in cost—light 
in weight—easily, speedily ap- 
plied — require but 3 bolt 
threads space to lock effec- 
tively. 











HERE ARE THE FEATURES: 


@ Self-locking; replaces 
regular nut and lockwasher 





@ Holds tight under vibra- 
tion. 


@ Covers rough unsightly 
bolt ends eliminating 
“catching” or “scratching”; 
adds streamlined appear- 
once. 


@ Saves assembly time, 
labor, weight and cost 


The unique advantages of 
Acorn Palnuts have aroused 
great interest among designers 
and production men in many 
fields. Possibly you, too, are 
making or planning a product for which Acorn Palnuts 
are “‘just the answer.’’ Samples are available for examina- 
tion—or outline your requirements for specific suggestions. 
Write for Palnut Manual No. 2 
Self-Locking Palnurs. 


giving data on all types of 





“DOUBLE LOCKING ACTION 


when the Palnut is tightened, its arched, 
slotted jaws grip the bolt like a chuck 
(B-B), while spring tension is exerted 
upward on the bolt thread and downward 
on the part (A-A) securely locking boh 





FRACTIONAL H. 


P. MOTORS are a 
typical application where the advantages 
of Self-locking Acorn Palnuts provide de- 
pendable, low-cost security 


THE PALNUT COMPANY 


66 CORDIER ST., 
IRVINGTON 11, N. J. 





SELF-LOCKING 
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is now electrical and carburetor specialist. He 


WPB, L. W. Van Dernoot is now assistant manager 
at D. E. Makepeace Co., Attleboro, Mass. 


Within Food Machinery Corp., vice president Clar- 
ence Frazier has been named manager of the Peerless 
Pump Div., succeeding Vernon Edler, deceased. 


Formerly manager of the record engineering depart- 
ment, Radio Corp. of America, Walter L. Tesch has 
joined the electronic apparatus section staff as an appli- 
cation engineer on electronic power heating equipment, 


Newly appointed manager of gas turbine activities 
at the Steam Div., Westinghouse Electric & Mfg. Co., 
Philadelphia, Pa., is W. F. Boyle. 


John M. McKibben has been named assistant to the 
vice president, Westinghouse Electric & Mfg. Co. Mr, 
McKibben has been with the company for the past 22 
years and was formerly manager of the application and 
data department. 


Formerly general manager at Roller-Smith Co., 
sethlehem, Pa., C. Swain Lumley has rejoined Smith, 
Hinchman and Grylls, Inc., Detroit, Mich., in the ca- 
pacity of industrial engineering manager. 


Executive vice president 
of the Fibre Lock-Nut Corp 
is J. Nelson Kelly. 


J. NELSON KELLY 





R. Paul Smith, 
Co., Hagerstown, Md. 
Southeastern Electric xchange 


Atlanta 


kK dise D8 


the Potomac 


president ot 
was elected president of the 
at the annual confer 
ence recently held in 


New aeronautical engineer and test pilot at [tng 
neering & Research Corp., Riverdale, Md., is Everett 
E. Hart. 


Cleveland, (hie, 
is Walter R. Westphal, formerly experimental eng 


Chief engineer at Towmotor Corp., 


neer for International Harvester Co., Fort Wayne, Ind. 
Director of the Vose Memorial high-altitude labora 
tory of Sperry Gyroscope Co., Inc., Great Neck, L. Lb. 


Dr. Stephen J. Zand has heen elected a fellow af the 
Aeronautical Society Dr. Zand is the thirteenth 
\merican to be so honored by the Society. 


Royal 


\t Wasatch Motor, Ogden, Utah, Ralph Y. Kono 


Was 


previously with Rasmussen & Thompson Co. 


York Research 
is Leonard S. Wiener, formerly de- 


Chief mechanical 


New York, N. m 


engineer, Corp., 


ELECTRICAL MANUFACTURING 


Deddevemenl bead 


For many years, it has been Raytheon’s 


privilege to provide electronic and indus- 
trial concerns with the finest equipment 
and tubes that loyal craftsmen could design 
and build. * * * Since December 7th, 1941, 
we have accepted a major responsibility ... 
supplying our armed forces with electronic 
and electrical apparatus in quantities to 
bring victory sooner. * * * Even before 
Pearl Harbor, close cooperation with the 
Armed Services of the United States had 


and the design of new, superior products. 
These new devices have been credited with 
helping to turn the tide of battle. * * * We 
find double satisfaction in the task per- 
formed today. Developing and producing 
advanced equipment assures us that our 
boys are adequately equipped with superior 
military devices. It also means these respon- 
sibilities have greatly added to our abilities 
to serve industry as designers and builders 


of electronic equipment and tubes when 


resulted in new production techniques Ne peace comes. 


A FAY THEDN MANUFACTURING 


Waltham and Newton, Massachusetts 
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The Smallest 


4 SMITE 


IN PRODUCTION AND USE! 
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This NEW ACRO MINIAC—the smallest fully enclosed snap-action 
switch in production and use—is built with the well-known 
patented ROLLING SPRING that eliminates friction, maintains 
higher contact pressure and prolongs life. 

Built with a bakelite case, it is only t-3 16'’ long, 13/16'’ wide 
and only a trifie over 1/4’ thick. Designed with 4 mounting holes 
3/32'' diameter. Unusually well adapted for stacking in multiple 
assemblies. Stainless steel pin actuator. All parts are noncorro- 
sive. All contacts are of fine silver. Blades and rolling spring of 
beryllium copper. Single pole, normally open or normally closed 
and double throw. Available with air gaps, .010’’ to .040’’. 
Standard operating pressures in 3 ranges from 5 oz. to 20 oz. 
RATED AT 15 AMPS., 115 VOLTS, A.C. Write for details today. 


ACRO ELECTRIC CO. tiivctano 14, onto 
New York, Chicago, Buffalo, Detroit, Dallas, Omaha, St. Paul, 


Kansas City, Memphis, Tampa, Baltimore, New Orleans, 
Phoenix, Los Angeles, Dayton, Toronto, Canada 





| sign draftsman for Eclipse Aviation Div., Bendix Avia- 
tion Corp., Bendix, N. J. 


Previously with Fuller Mig. Co., Kalamazoo, Mich. 
'as chief engineer, Thomas Backus is now connected 
| with R. G. LeTourneau, Inc., Peoria, Ill. in the same 
engineering capacity. 


F. A. Dobson, former project engineer in charge of 

glider design for Waco Aircraft Co. is now chief aero- 
| nautical engineer at Aeronautical Products, Inc., De- 
pent, Mich. 
New members named to the ASTM technical com 
|mittee on metal powders and metal powder products 
include A. J. Langhammer, Chrysler Corp.; J. R. 
|Nurney, S. K. Wellman Co.; R. W. Waring, Sperry 
Gyroscope Co., Inc.; and F. R. Hensel, associated with 
P. R. Mallory, Inc. 





Manager, Gearing Div., Nuttall Works, Westing 
house Electric & Mfg. Co., Louis R. Botsai has been 
elected president of the Gear Manufacturers Associa- 
| tion in which he has long been active. 


Succeeding John Dallas within Philadelphia Electric 
|Co., James H. Harlow, becomes assistant mechanical 
engineer, mechanical engineering division. 


President of Eastern Malleable Iron Co., Lewis A. 
Dibble has been named chairman of the National 
Association of Manufacturers’ “government spending” 
committee. 


Formerly transmission engineer for the South 
Carolina Electric & Gas Co., F. R. McMeekin has 
been appointed electrical engineer with E. Parker 
Miller assisting in the capacity of relay engineer. 


Ralph N. DuBois, Packard Motor Car Co., Detroit, 
| Mich., has been elected chairman of the Detroit Section 
| of the Society of Automotive Engineers for the coming 
| 1944-45 season. 


Consulting engineer of General Electric Co., Schenec- 
'tady, N. Y., Dr. S. A. Moss has received the New 
England Award given by the Engineering Societies o/ 
New [England Inc. 


Edward F. Weston, iormer president of the Weston 
lectrical Instrument Corp., Newark, N. J. was elec- 
ted to the newly created position of chairman of the 
board. Caxton Brown, formerly executive vice presi- 
dent and secretary has been advanced to the presidency. 
W. Nelson Goodwin, Jr. becomes vice president in 
charge of engineering. 


Vice president, G. N. Herman, Continental Foundry 
& Machine Co., Pittsburgh, Pa. has been elected presi- 
dent succeeding J. T. Osler, now chairman of the 
M. G. Sternberg becomes executive vice presi- 
dent of the company. 


board. 


| Within Westinghouse Electric Elevator Co., L. Gale 
Huggins has been named assistant manager of air 
conditioning and general assistant in administration. 
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A glance will tell you that smooth, trim Uni-Shell 
motors will harmonize with your modern, good-look- 
ing machines. 

And their compact shape means a lot when there 
isn’t much space for the power plant... when bulk 
everywhere must be shaved to provide an easy-to- 
handle, light-weight unit. 

Compact, well-balanced Uni-Shell motors are easy 
to install either with slings or by hand. Their conduit 
boxes may be turned to any quarter position and all 
leads are plainly marked. 

To suit your customer’s requirements, all R & M 
Uni-Shel motors in any one frame size are smnter- 
changeable. Think of the convenience that such adapta- 
bility means to you. You standardize on one design. 
Then, though your customer specifies single-phase, 
polyphase, or direct current, your machine is ready. 

All the designing and manufacturing benefits of 
easy, interchangeable motor application are contained 
in illustrated, helpful, 20-page bulletin No. 1845. A 
copy is yours for the asking. Send for it, today. 


SHIPMENT NOW! 


Ample stock on most types of integral motors on hand 
as this goes to press. Wire or phone your inquiry. 


ROBBINS € MYERS - INC. 


MOTOR DIVISION, SPRINGFIELD, OHIO 


HOISTS & CRANES * MACHINE DRIVES * FANS © MOYNO PUMPS ® FOUNDED 1878 
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STRIPPERS 
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e CLEAN CUTTING 


e@ PRECISION STRIPPING 


e FAST WORKING 


e EASY OPERATING 





The Wenco S-15 Simplex wire stripper employs a unique 
patented oscillating blade principle assuring a complete 
and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 diam- 
eter stripping insulation without scratching, marring or 
damaging wires in any way by a simple quick withdrawal 
of the wire through the blades. 

It is indispensable for stripping parallel wire, heater 
cord and outer jacket on service cord. 

The Model S-15 is the simplest operating production 
wire stripper on the market. 

Send sample wires and have your stripping problems 
engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUVIEAe 
TOOLS © Dtes STAMPINGS SPADE BOLTS 


19136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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The distinctive, penetrating glow of Neon 
Lamps is enhanced by this SIGNAL" Pilot 
Light. Features o full-view plastic head 
which permits visibility of the glow from 
all angles. Head unscrews from front of 
panel, facilitating replacement of lamps. 


ASSEMBLIES COMPLETE WITH LAMPS: 


We can supply any G.E. or Westinghouse 
Lamp together with the required Pilot 
Light: We manufacture a complete line 
for every use in Aircraft, Marine, Radio, 
Electronic, and Electrical apparatus .. . 
Send sketch for prompt estimates and 
suggestions. Write for Catalog. 
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NEW YORK 3, N. Y. 
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engineering and application matters, and Walter C. 
Goodwin becomes negotiation manager for application 
engineering. 


President of Service Machine Co., Elizabeth, N. J. 
is newly elected William F. Burditt, Sr., succeeding 
Arthur K. Burditt. Ernest Carlson has been made 
chief process engineer. 


New technical-commercial man on high frequency 
heating at North American Philips Co., Inc., is T. R. 
Porter, formerly with Westinghouse where he did de 
velopment work in the electronic field. 


Within LeBlond Engineering Co., Cincinnati, Ohio, 
Col. James Hammond is chairman of the board. 


General manager in charge of all activities of the 
Murchey Machine & Tool Co., Detroit, Mich. is Lin- 
coln E. Walker, formerly assistant general manager. 


With headquarters in Buffalo, N. Y., Dr. Donald 
H. Davenport has been appointed director of business 
research for the Curtiss-Wright Corp., Airplane Div 


Charles T. Lawson, general manager, Kelvinator 
Div. has been appointed a vice president of Nash-Kel- 
vinator Corp. 


New assistant to D. E. Replogle is Major T. A. 
Haish of D. E. Replogle & Co., consulting electronic 
engineers to Electronic Mechanics, Inc. and General 
Electronics, Inc., of Paterson, N. J. 


. AND ABOUT COMPANIES 


Western Electric Co. has taken possession of the 
Defense Plant Corp.’s factory at Scranton, Pa., add- 
ing approximately 87,000 sq. ft. of manufacturing space 
to Western Electric’s facilities. 


Removal to a new office and plant has been announced 
by General Control Co. which is now located at 1200 
Soldiers Field Road, Boston 34, Mass. 


Worthington Pump & Machinery Corp., Har- 
rison, N. J., has purchased Electric Machinery Mfg. 
Co., Minneapolis, Minn. As recently announced by the 
presidents of each company. Electric Machinery will 
operate independently, and its present executives will 
continue in the same capacities. 


Two-thirds of the twenty-sixth floor of the Daily 
News Building at 220 East Forty-second St., New 
York 17, N. Y., have been leased and improved by Van 
Doren, Nowland & Schladermundt, industrial de 
signers as they move into new and larger offices. 


Coto-Coil Inc. has moved to its new larger factory 
and offices, which is located at 65 Pavilion Ave., Provi- 


dence, R. I. 


A new corporation has been formed to manufacture 
plating equipment based upon entirely new principles 
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COILS BY DOYLE... 


Typical of Doyle 
products are coils of 
various electrical speci- 
fications, ranging in 
weight from ai few 
ounces to several hun- 
dred pounds. Such coils 
ere produced as form 
wound, layer wound, 


bobbin wound. 


TRANSFORMERS by DOYLE... 


Fully enclosed transformers, ranging in 
size from a few watts to several kilowatts 
capacity are regular items of manufacture 
by Doyle. Smaller units, such as filament 
transformers, audio transformers and filter 
reactors are often mounted in channel 


frames either_with or without side shells. 
Fully Enclosed 
Transformer 


“Qne Good Turn—or a Million’”’ 


fe JAMES W. DOYLE inc. i 


2734 N. Pulaski Rd., Chicago 39, Illinois 
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of design and operation and will function under the 
name of Industrial Hard Chromium Plating Equip- 
ment Corp. located at Newark, N. J. 


New headquarters have been established by the 
Fluorescent Lighting Association at 60 Beaver St., 


| New York, N. Y., previously at 509 Fifth Ave 


Towmotor Corp., Cleveland, Ohio, recently cele- 


| brated its 25th anniversary in the materials handling 
| field of operation, 


New research laboratories and scientific instrument 
manufacturing facilities are completed and occupied 
by Geophysical Instrument Co., Arlington, Va. 


Purchase by Hoffman Radio Corp., Los Angeles, 
Calif., of Belcher Co., provides a cabinet plant in the 


| same city for the former concern. 


Formed as a non-profit Michigan corporation is As- 
sociation of Engineering Companies, Detroit, Mich. 
Objective is the advancement of tool and product engt- 
neering profession. 


Continental Can Co., Inc., New York, N. Y., pur- 
chases Reynolds Molded Plastics Div. of Reynolds 
Spring Co., Jackson, Mich. There will be no change 
in management, policy or key personnel, and immedi- 
ate efforts are being made for considerable expansion 


An important modernizing program is underway 
within the Monarch Aluminum Mfg. Co., Cleveland, 
Ohio. The Defense Plant Corp. has authorized a 
contract for $145,000 for the installation of the best 
straight line production equipment. Working condi- 
tions will be improved by installation of a system for 
ventilating and carrying off fumes and heat, etc. 


Total turnout of the Propeller Div., Nash-Kelvi- 
nator Corp. has exceeded 100,000 Hamilton Standard 
three-bladed hydromatic propellers, a record established 
in less than 26 months of assembly line production in 
four of the company’s Michigan plants. 


Approxunately 2000 St. Paul workers will be em- 
ployed in the newly leased Western Electric Co. 
plant, Bell System manufacturer and now the nation’s 
largest producer of electronic and communications 
equipment, A three-year lease has been taken on 290,- 
000 sq. ft. of property, and deliveries will begin in the 
late Fall it is expected. 


According to the annual report to stockholders by 


; R. S. Rheem, president, Rheem Mfg. Co., a backlog 


of more than $64,000,000 in business on May 1 was the 
largest in history. <A total of 230,000 shares of its 
common stock has been sold to Bethlehem Steel Corp. 
during the past year. 


During the month of June, Cleveland Pneumatic 
Tool Co., Cleveland, Ohio, celebrated its 50th anni- 
versary. Formed in 1894 as Union Electric Co., the 
company consisted of 10 employees and occupied ap- 


proximately 3000 sq. ft. of floor space. 
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Use KOVAR’ 


for sealing 


ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS 
INSTRUMENTS 
GAUGES 
METERS 
TRANSMITTERS 


* TRADE MARK 3379062 REGISTERED 
IN U.S. PATENT OFFICE 
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KOVAR ELECTRODE _, 


(solid or tubular) 


KOVAR FLANGE (vacuum and 
(solder, weld or braze pressure tight) 
to apparatus container) 


SEALING 


GLASS 
(Thermal shock 
resistant) 


for POSITIVE 
HERMETIC SEALING 


Illustrated are re presentative styles and sizes of single electrode type Kovar- 


glass terminals, manufactured by Stupakoff for the electronic industry. 


The metal, KOVAR, a cobalt, nickel, iron alloy, has made possible a 
hermetically sealed terminal without the use of cements or gaskets. The seal 
between Kovar and glass is a chemical bond in which the oxide of Kovar is 
dissolved into the glass during a heating process. The result a perma- 
nently vacuum and pressure tight seal—effective under the most extreme 


climatic conditions. 


Stupakoff also supplies Kovar as rod, sheet, wire, tubing, eyelets, cups 


and other forms for those equipped to do their-own glass working. 


Kovar-glass seals answer most hermetic sealing problems. Write 
today for technical data Bulletin KA-12 listing currently 
available Kovar-glass terminals and Bulletin KA-11A 


for standard Kovar shapes and sizes. 








| Vew Bulletins, Catalogs, To Aid You 
~ In Specifying Materials and Parts 


Brief reviews of technical information avail- 
able through various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


RELAYS AND SWITCHES. 


general specifications as overall dimensions; weight ; 


Julletin covers such 


housing ; mounting position and arrangement; mechan 
ism; lubrication; operating voltage, current; impulse ; 
time switch contacts; temperature range and _ timing 
for an extensive line. Illustrations of momentary im 
pulse, sustained impulse delayed time interval, and heavy 
duty delayed response sustained impulse duration relays 
are included. Switches for time control of vacuum tube 
plate circuits and those offering long life in handling 
extremely heavy currents are illustrated. Fully detailed 
technical information covers performance and design 
characteristics. 
mounting dimensions. 
ford, Conn. 


Diagrams have been prepared with 


M. H. Rhodes, Inc., Hart- 


CONSERVATION OF CRITICAL MA- 
TERIALS. Covering many types of products, Bul 
letin No. 18 shows how steel and bronze can now be 
saved by the use of a new metal. Propellers, milling 
cutters, hydraulic presses, tool slides, cylinder housings, 
and lathe spindles are illustrated employing the new 
material, and details include time saved, reduction in 
cost, materials conserved, little change in design and 
other advantages. Dimensioned drawings are included. 
Meehanite Research Institute of America, Inc., 
Pershing Square Bldg., New Rochelle, N. Y. 


BALANCED PRESSURE SEAL. Booklet lists « 
number of advantages of the new, efficient, rotary type 
fluid seal of compact design. Dimension tables include 
shaft diameter; seal bore, OD, and length; cup clear 
ance; housing clearance depth and diameter; mating 
face; drilled hole radius, depth and size; etc. Complete 
seal between the sealing ring and the retained cup is 
assured due to the full fluid pressure acting against 
the packing. Bulletin No. 3. Sealol Corp., 45 Wil- 


lard Ave., Providence 5, R. I. 


ADJUSTABLE SPEED DRIVE. 
lustrated, the booklet refers to many types of heavy 
duty machines, such as grinders, lathes, control units, 
etc., within the design of which an all-electric adjust 
able speed drive for ac. circuits has been incorporated 
Full indications of features, advantages and perform 
Thorough 


Completely 1] 


ance of the variable speed drive are given. 
description .covers important points about power. con 
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Engineer-designer and executive readers 
of ELECTRICAL MANUFACTURING may 
forward requests for copies, preferably 
upon letterheads of their company, di- 
rectly to the manufacturer, at addresses 
indicated with each item. 


trol stations, electronics and electrical equipment. Re- 
liance Electric & Engineering Co., 1088 Ivanhoe 
Rd., Cleveland 10, Ohio. 


RECORDING MEDIA AND APPARATUS. 
Thorough account is presented on details of graphic, 
qualitative, quantitative, pressure, temperature and dis 
placement recording. Also included in Bulletin 1M-1 
44 are facts on use of recording media, purpose, low 
friction, waxes, ammonia, blue print paper and silver 
bromide papers. Full details are covered in regard to 
definition, description, uses, recording with stylus, stylus 
mounting, light pressure on styli, current and voltage, 
Limita- 
tions, advantages, cost and prices are listed accord 
ingly. Gorrell & Gorrell, 40 Littlefield Road, New- 
ton Centre, Mass. 


apparatus, timing and, finally, pros and cons. 


TYPES OF CAPACITORS. = Tubular 


capacitors are fully explained in Form 819. 


ceramic 
Facts on 
specification, tolerance, power factor, voltage rating, 
humidity plus types of capacitors are listed, and dia- 
grams are shown giving maximum specified dimen 
sions. A capacity chart for various temperature co- 
efficients is included in color giving coefficient in parts 
per million and defining capacity range available in 
the standard sizes. Method of complete vacuum wax 
impregnation, filling all space between the capacitor and 
Bulletin 586 offers 
silver mica capacitors. It 


insulating tube is also mentioned. 
information on a line of 
takes into account new expanded capacity 
irom 6 to 2400 mmf. and various types of terminals 
Also, it intro 


duces a center terminal rivet capacitor that permits wire 


ranges 
now in production on special orders. 


threading, etc. Diagrams are shown of many types 


plus dimensions. Capacity range, maximum working 
voltage, flash test, leakage resistance and power factor 
are covered. Centralab Div., Globe-Union Inc.,.900 
E. Keefe Ave., Milwaukee 1, Wis. 


SPECIFICATIONS OF FINISHES. | I’rovided 
in a folder are loose sheets giving revised data on fin- 
ishes, lacquers, thinners, enamels, synthetics, primers 
and surfaces. As changes are made, supplementary 
pages are inserted thus keeping the folder up to date 
Data sheets include information on use, colors, thin- 
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Receptacles, Plugs aud Cord Counectors 


Ever-Lok is a simple automatic locking connection. It prevents accidental 
disconnection, is self aligning, well built and available in the form of 
receptacles and plugs for outlet and conduit boxes, surface and gang 
types, reverse and multiple circuit, weathertight and for cord connec- 


tors and also many special adaptations. The principal features shown 
above are— 


1. Automatic Locking is positive—no 
chance of faulty contact. A twist of 
plug shell permits instant unlocking and 
withdrawal of plug. 


2. Positive Grounding provides max- 
imum protection to personnel and 
equipment. 


3. Dust-proof—to exclude metal par- 
ticles, dust, etc., from interiors of plugs 
and connectors. 


4. Steel-Clad — Provides maximum 
protection. Light in weight, yet sturdy. 


5. Cord Grip — Adjustable for wide 


range: of cable sizes. Prevents strains 
on connections and protects cable. 


6. Contacts are machined, self-wip- 
ing and self-aligning. 


7. Unit Assembly—Housing assembly 
plus interior assembly—easy wiring— 
only two pieces to handle. No screws 
to take out and lose. 


8. Caps fibre-lined to prevent stray 
wire ends touching the shell. 


9. Interiors—molded bakelite. 


10. Polarized — Plugs cannot be in- 
serted the wrong way. 


RUSSELL & STOLL COMPANY 


125 BARCLAY STREET 
NEW YORK 7, N. Y. 
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ATER-TIGHT, AND EVER-LOK 


The locking 


feature 





In present con- 

duit boxes as &.. 
replacement 
units. 


fittings 


| 
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Reliable Bearings 


for Both War and Postwar Production 


The Prone eT that’s va 





Insure these many advantages: 


1—Longer Bearing Service with Uninterrupted Operation 
2—Freedom from Shutdowns due to Failure of Lubrication 
3—Savings on Elimination of Machining Operations 
4—Release Machine Tools for Other Profitable Production 
5—No Casting Defects such as sand spots or segregation 
6—Eliminate Oil Holes or Grooves. "Built-in" Lubrication 
7—Eliminates Oil Spatter damage to processed products 
8—Saving in Materials—die-formed, no boring or turning 
9—Lower Installation, Maintenance and Operating Costs 


Write for copy of fully illustrated Compo Bulletin = 
Immediate shipments on Hundreds of Sizes in Sleeve 
Type and Flanged Bearings, Washers, Solid Plugs and 
Self-Aligning shapes * Write for Compo Stock List 





Back the Attack—Buy War Bonds 


rer 


{Established 1883) 





FOR BETTER MACHINES AND APPLIANCES 
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Bound Brook Oil-Less Bearing Co. 


Main Office and Plant, Bound Brook, N. J. 
1255 Book Building, Detroit 26, Mich. 
1901 Santa Fe Avenue, Los Angeles 21, Cal. 





ning, water resistance, gasoline resistance, flexibility, 
durability, specular gloss, photographic infrared re- 
flectance and other important factors. Other pages 
illustrate and describe the testing of specular gloss 
with 60 per cent glossmeter, flexibility and adhesion. 
Lacquer & Chemical Corp., 214-224 Fortieth St., 
Brooklyn, N. Y. 


“LIGHT OF TOMORROW TODAY.” 
in foreword are facts leading up to success of cold- 
cathode fluorescent lighting. Illustrations show busi- 
ness Offices, shops, factories and hotels furnished with 
fluorescent fixtures for better light and sight. 
tion relates advantages of low maintenance cost, light 
depreciation and life-factor of the tube, flexibility of 
use, low operating cost and designing service avail- 
able for any problems. Cutler Light Mfg. Co., 17th 
St. & Lehigh Ave., Philadelphia 32, Pa. 


Presented 


Descrip- 


SYMBOLS FOR ELECTRICAL DIAGRAMS. 
Including over 500 symbols and switch sequence tabu- 
lations and over 100 motors and other rotating ma- 
chines, the chart is offered as a service to the electrical 
industry in promoting the use of standard symbols 
which will be quickly recognized by all users of wiring 
diagrams. The symbols chart is in blueprint style, lac- 
quered to withstand frequent handling without soiling 
sulletin No. 4403 contains symbols for power, control 
and measurement and cover such products as alarms, 
batteries, capacitors, circuit breakers, mechanical con- 
nections, indicating lights, winding symbols, instruments 
and meters, lightning arrestors, plug connections, rec- 
tifiers, coils, wiring, relays, rheostats, etc., etc. I-T-E 
Circuit Breaker Co., 19th & Hamilton Sts., Phila- 
delphia 30, Pa. 


SPECIALTY MACHINE SCREWS. Catalog No. 
18 contains information on stove bolts, machine screw 
and stove bolt nuts, machine screws of all types as well 
as specials. Illustrations of round, flat, fillister, oval 
countersunk, oven, hexagon, square, truss head and 
binding head machine screws are shown plus dimen- 
sional tables giving standard weights in pounds per 
thousand pieces and decimal equivalents of fractions 
For high legibility of drawings, 
Progres- 


from Wwq to 884 in. 
measurement data are shown in two colors. 
sive Mfg. Co., Torrington, Conn. 


BLACK-OXIDE FINISH FOR STEEL. bBulle- 
tin covers advantages including reduced costs, trouble- 
free operation, easy installation, maintenance, long life. 
efficiency and metal blacking . oxiding. Supple- 
mentary pamphlet is included which goes into detail 
on tank set-up, maintaining the bath and _ simplicity. 
Protective Coatings Inc., P. O. Box 56, Strath- 
moor Station, Detroit 27, Mich. 


FASTEN ALUMINUM WITH ALUMINUM. 
Complete table of contents covers bolts, nuts, washers, 
machine screws, rivets, screw thread data and capacity 
and facilities for special parts. Tables include fig- 
ures on nominal size, diameter and height of head, 
width and depth of slot, length in inches, thread size 
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Opens Up 
New Sleeving Advantages 


PROVE TO YOURSELF THE NON-FRAY- 
ING, FLEXIBLE QUALITIES OF BH EXTRA 
FLEX FIBERGLAS SLEEVING 


MAKE THIs simple test right at your desk and you'll 
see that here at last is a truly non-fraying, flexible 
sleeving. Just take a length of BH Extra Flexible 
Fiberglas Sleeving and jam an ordinary key into 
one end. Turn it around and push it up and down 
in the sleeving. Notice how the sleeving spreads 
but doesn’t fray. Now do the same with a similar 
size piece of your present saturated sleeving. It 
breaks and frays. Further abuse unravels it. But 
BH Sleeving stands up under rough handling and 
severe service alike. 


BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT + NON- 
INFLAMMABLE - WATER-RESISTANT - VERMIN-PROOF 
NON-DETERIORATING - HIGH DIELECTRIC AND YARN 
STRENGTH - NON-CRYSTALLIZING at LOW TEMPERATURES 


BH Sleeving is woven from choicest continuous- 
filament Fiberglas yarns and treated by an exclusive 
BH process that gives it stamina and pliability. 
Natural properties of Fiberglas as an insulator are 
virtually unequalled. So why be content with any 
less efficient sleeving? You'll want to try the BH 
test yourself. BH Sleeving is available in all sizes 
from No. 20 to 54”, inclusive. Write for samples 
of specific sizes today and be convinced. Bentley, 
Harris Manufacturing Co., Dept. M, Consho- 
hocken, Pa. 


ATED MAGNETO TUBING «+ NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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Matching a Kelay 


to an output involves unusual consider- 
ations which While the 
results are not strictly like the above picture, they are 


often nearly as unfortunate! 
peo -- 
: : 
‘ 
é 


tube circuit 
are sometimes overlooked. 


WHAT RESISTANCE 
WOULD YOU SPECI- 
FY FOR THE RELAY 
COIL IN THE FOL- 
LOWING CIRCUIT? 
* INPUT 
Assume it is desired toener- OC 


gize the relay from a 2 volt 


D. C. signal (positive) 


* lav” 


184 






The book says a 1S4 should operate into a 5,000 ohms plate load 
when used with a 67.5 volt plate supply . Bear in mind that we wish 
to put as much power as possible into the relay under conditions of 


minimum signal. 


If the relay resistance is 5,000 ohms the plate current will be 
» 


about 1.5 Ma with no signal, and about 3 Ma with a 2 volt signal. 
How 


The corresponding power values are .011 watt and .045 watt. 


good is the match? 


A 67.5 volt circuit passing 3 Ma has a total resistance of about 
22.500 ohms. If less than 25% of this is in the relay coil, it is easy 


to see that power is being wasted. 


Now suppose we try a resistance of about 16,000 ohms. The plate 
currents with and without signal will be around 2.5 and 1.25 Ma., 
corresponding to power values of .100 watt and .025 watt. Since a 
67.5 volt circuit with 2.5 Ma flowing has a resistance of 27,000 ohms 
and we have about 16,000 in the relay coil, our match, although 
apparently not perfect, is a great deal better than before, and 
accounts for the large increase in relay power. The optimum match 
js not necessarily at the point where )4 the circuit resistance is in the 
relay, because of the non linear tube plate current characteristic. 
Usually the relay resistance should be enough to drop the plate 
voltage somewhere near the knee of the plate current curve for 
minimum useful input signal, with due allowance for all circuit 


variations. 






We are anrious to 
help you on ‘Relay 
Problems. Send us 
the details. 


SIGMA 
RELAY 


Sigma Instruments, 1N¢. 
C/emative nELays 


Tier Liat 64 CEYLON STREET 


BOSTON 20, MASS. 
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RELAY 
TYPE 4R 





and AN drawing number. Published to assist the 
user of standard fastenings and to acquaint him with 
available sources of supply for strong aluminum alloy 
products, Form No, AD-111 also includes an appendix 
on mechanical properties of wrought aluminum alloys, 
shear strengths of driven rivets and government speci- 
fications as well. Aluminum Co. of America, Pitts- 


burgh 19, Pa. 


WIRE AND CABLE PRODUCTS. Following text 
in Form No. 803A, illustrations show, the many varied 
processes and steps that raw copper passes through 
in order to become the finished products—wire and 


cable. Included are the raw copper; insulating mate- 
rials; cotton, silk and glass; lacquers and enamels: 
spools; engineering and research; drawing; anneal- 


rubber braiding; 


two-page 


covering ; 
shipping. <A 


stranding ; enameling ; 
harnessing and 


Ing ; 
lacquering ; 


‘spread shows many types of wire and cable fully illus- 


trated in color. A page is devoted to wire and cable 


products including automotive cable, aircraft cable, 
magnet wire, radio wire, flexible cords, assemblies, 


flexible cord assemblies, etc. Supplementary sheets are 
added giving AN specification tables, weight and diam- 
eter tables and an abrasion comparison chart. Electric 
Auto-Lite Co., Wire Div., Port Huron, Mich. 


VARIABLE SPEED CONTROL. Four page book- 
let describes the new electronic, adjustable speed motor 
drives which operate any de. shunt-wound ¥% to 15 hp. 
from ac. power supply and are suitable for 
within the design of such machines as 
drill conveyors, winches, 
etc. Features listed sulletin No 
adaptability to virtually any ma- 
simplicity of operation; initial 


motors 
integration 
lathes, grinders, 
printing presses, 
WTM-44 include 


chine or process; 


presses, 


low 


cost and maintenance; ease of installation and_ full 
protection against short circuiting, field loss, power 


supply failure and overloading. A schematic diagram 
shows the operation of the motor control, curves illus 
trating the “full wave” armature current control which 
minimizes motor heating plus details on the complete 
specifications of the line of motor controls. Weltronic 


Co., 20735 Grand River Ave., Detrcit 19, Mich. 


PRECISION BEARINGS. 
tion on where and how bearings are helping to win the 
war such as in airplane motors, airplane jacks, amphibi- 
hattleship gun fire, tanks, 
steam troop transports, loading cranes, air- 
plane propellers, anti-aircraft gun mounts. Various 
types of bearings are illustrated giving qualifications 
and uses including precision radial roller, high speed 
double row, ball thrust, deep groove duplex radial 
thrust, standard double roll high speed heavy duty and 
three row radial bearings. Equitable Bearing Co. 
Inc., 4631 Cottage Grove Ave., Chicago 15, II. 


Bulletin gives informa 


ous tanks, landing barges, 


shovels, 


PACKINGS POINTERS. 


Details are provided on 


flange packings including description on gland, recess. 


washer, expanders, etc., with illustrations and dia- 
grams following text. Bulletin No. 5 discusses the 


fundamentals of packings, design and specification. Vee 
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PANELYTE Blades 
Hartzite Fans, as : 
operation since June, 1942, 
unaffected by atmospheric 
change or corrosive attack. 





In Corrosion Resistance ... Light-Weight Strength ... Long Trouble-Free Service 


Since June, 1942, 30 PANELYTE Plastic Fan Blades 
have been in operation atop a midwest municipal 
works — without developing corrosion spots or other 
defects! Outdistancing performance of aluminum or 
metal-sheathed wood, light-weight PANELYTE (spe- 
cific gravity only one-half that of aluminum) cuts 
equipment costs by permitting low starting current 
urge and, by lessening bearing loads. 


Low coefficient of friction prevents roughening of 






blade surface, while greater internal damping reduces 
noise. Precision molding makes blades interchange- 
able... saves production time and expense. 

PANELYTE engineers are ready to work with you 
in the application of paper, fabric, wood veneer, fibre 
glass and asbestos base thermo-setting laminated 
plastics, and to discuss the mass production of intricate 
fabricated and molded parts. 


Write for factual “Data Book” 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas. City, Los Angeles, Montreal, New Orleans, 


’ 


* St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, ‘TUBES, MOLDED FORMS, FABRICATED PARTS 
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Send for Booklet 
“Survey of Characteristics 
of Molded Ceramic Products”’ 


OMPANY 


TRENTON, N. J. 
1899 


PORCEL 


41 MUIRHEAD AVE, 
ELECTRICAL PORCELAIN SINCE 





INCa DYNAMOTO 


GIVES YOU 


Al Tl-Tepo 2 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 


Winco Dynamotors are reqular- 
ly available in standard outputs 
and sizes... special Winco 
Dynamotors can be designed to 
meet your exact heed. Our free 
Advisory Engineering Service is 
yours without obligation. 


Why not consult us? 


Soh 
ee 


mt 


WINCHARGER CORPORATION - SIOUX CITY, 1OWA 





packings are described in No. 6 in the series which 
covers information on thickness of packing, dimensions 
of equipment, stacking height of one packing, total 
stacking height, height of metal adapters for leather 
Vees, etc. Cups, U’s, flanges, vees and specials are 
illustrated giving advantages of wearing quality, low 
coefficient of friction, flexibility at low temperatures, 
adaptability to wide range of mediums and economy. 
Graton & Knight Co., 356 Franklin St., Worcester 
4, Mass. 


WIRE—A NECESSITY. Pamphlet relates story of 
wire, using imaginary character drawings in cartoon 
form to illustrate effective specification points. These 
include electrically welded reinforcements for concrete 
foundations, wire lath as a base for plaster, wire lamp 
shades, curtain hooks, picture wire, toaster, electric 
iron, kitchen utensils, garage door spriags, wire rope 
on elevator, waste baskets, staples, etc. Part of the 
booklet is devoted to section heads under which are 
included all kinds of products with reference to the 
division of the company responsible for them. Wick- 
wire Spencer Steel Co., 500 Fifth Ave., New York 
18, N. Y. 


FROM CURIOSITY TO DISCOVERY. Empha- 
sizing the inborn driving force causing man to make 
great scientific discoveries, this booklet shows, step by 
step, primitive civilization of centuries ago to the pres- 
ent age of science. It goes into detail covering points 
of wartime secrecy, vacuum tubes and safety in air 
travel, instrument landing, radio frequency heating, 
frequency modulation, facsimile radio, television, elec- 
tronics—the vacuum tube, tube failures due to gas, 
racuum switch and condenser, police radio, radio dia- 
thermy and air transport. Illustrations follow text giv- 
ing examples of electronics in industry. Bulletin No 
A612-15 is written in non-technical form. Eitel-Mc- 
Cullough, Inc., San Bruno, Calif. 


FLOW RATE MEASUREMENT. Discussion of 
the rotameter presenting facts on how it works, its ex- 
tremely high accuracy, as well as how it can be made 
immune to variations in viscosity and specific gravity. 
For accurately measuring the flow rate of liquids and 
gases, the area-type flow meter is explained in Catalog 
10-B. Illustrations dramatize and emphasize each 
point and a list of fluids successfully handled with 
typical uses are included. Facts on installation consid- 
erations, precision-bore glass tubing, high pressure . . . 
high temperature, handling of vapors containing con- 
densibles, chemical corrosion resistance, low pressure 
loss, etc. are explained in detail. Fischer & Porter 
Co., Hatboro, Pa. 


MOTORS PROGRESS. Brochure describes strides 
made in the design of fractional hp. motors since the 
beginning of the war. Illustrated in full color. Ex- 
plains how the unusual standards imposed upon motor 
manufacturers dwe to requirements of aircraft have 
been met m a relatively short time. De-icer, aerial 
camera, intercooler-door motors and ammunition 
booster are pictured followed by text incorporating 
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— originals are precious, but even Then make all the blueprints, blue or 


when they are new they often give un- blackline prints or brownprint negatives you 


satisfactory shop prints. When they are need from your PHOTACT Prints. They 


handled, they wear and blur. Prints made will be more legible than any made from 


from them get cloudier still. 


the average pencil original. 


So use your pencil originals only once- For full information, write on your letter- 


to make PHOTACT Prints with s-smtense head to PHOTACT Department, Keuffel 


lines on PHOTACT Tracing Paper or Cloth. & Esser Co., Hoboken, N. J. 





Reg. U. 8, Pat. Off. 


PHOTACT Lat 


REPRODUCTION PAPERS AND CLOTHS TRADE MARK 


KE U FFEL & ESSER Cc O. Equipment and Materials. 


See Slide Rules. Measering Tapes. 


Drafting, Reproduction, Surveying 


CHICAGO . DETROIT . ST. LOUIS »- NEW YORK -»- HOBOKEN -. SAN FRANCISCO . LOS ANGELES «. MONTREAL 
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Here at Newport every known safeguard is 
employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 


formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 


Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 






NEWPORT 
KENTUCKY 


satety and protective devices, versatility, controllability 
and durability—all important factors in the design oj) 


/ 


motor-driven products for the postwar period. Foy 





No. 24410 will aid the product designer by suggesting 

quality control to maintain precious standards in hig} 
- S 

volume production. Dumore Co., Racine, Wis. 


GRAVITY FEED OILERS. With a crystal-clea;' 
reinforced plastic reservoir that 1s 50 per cent lighter j; 
weight than former models and no gaskets to leak, thjs| 
dust-proof style is illustrated and described in Bulletiy 
No, 26-B. Advantages are listed including care-free 
positive lubrication; removable oil filter; quick and 
easy installation; etc. .\ dimensional table listing type 
pipe thread, catalog number, price, and capacity in 
ounces is included plus information on oilers with 
nucrometer adjustment, removable oil filter and frie-| 
tion screw adjustment. Trico Fuse Mfg. Co., Mil! 
waukee, Wis. 


CONTRCL DEVICES. Text covers types, results 
of unusual engineering skill, experimental laboratory, 
production tooling, production machinery, winding and| 
assembly, inspection and factory test for electronic, 
electrical and mechanical uses. Folder accompanying 
booklet consists of data sheets on performance charac- 
teristics for single phase capacitor, low heat rise indue- 
tion split-phase capacitor run induction and three phase 
synchronous motors ; voltage generators and centrifugal 
blower units; plus diagrams, drawings and graphs on} 
technical data. Eastern Air Devices, Inc., 585 Dean 
St., Brooklyn 17, N. Y. 


PACKAGED METAL ENGINEERING. Bulle-| 


tin gives complete descriptive information on metal } 


stampings, wire formings, screw machines, drilling, 
heat treating, welding, plating, etching, enameling, 
spraying, gages, J! 
show screw machines, drill presses, automatic plating, 
bench assembly, arc welding, toggle presses, primer, 
baking and many others assuring precision work on 
mass production basis. .\ page is devoted to the trend 


vs and line assembly. — Illustrations 


\ 





if design, color, finish and production in postwar prod- | 


ucts. Dials and nameplates are typical. L. F. Grammes 
& Sons Inc., 521 Fifth Ave., New York 17, N. Y. 


ELECTRIC CONTACT HEATERS. Fully | 


illustrated, the pamphlet tells the story of the new 


principles vs methods of transferring electric heat 
Unusual characteristics include operation at low watt 
age ; 2c we ae : resistance to wear ; safety in the pres 
ence of explosive vapors; maintenance of desired tem 
peratures within extremely close limits; adaptability 
to various shapes, sizes and contours. The heaters are 
shown in production. Uses are many and_ perform 
ance ability is great, but at present, the devices ar 
being manufactured almost wholly for aireraft guns 


| 
\ 


| 


for war needs. " H. & A. Mfg. Co. Inc., 86-100 Leroy 


Ave., Buffalo, N. Y. 


SYNTHETIC RUBBER DATA. Booklet presents 
laboratory evaluations of compounds made from. the 
arious synthetic polymer when they have been ex 
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PUT YOUR 
WIRING ASSEMBLY 
REQUIREMENTS 

in good hands 


mn mo Mie * 
¢ ee. ke ge 


No Wiring Harness Is Too Complicated For Us To Produce 


If your production needs include wiring har- work quickly ... accurately . . . satisfactory .. . 
nesses, bonding jumpers, or cable assemblies — in volume —to your specifications .. . Whitaker 
you have everything to gain by getting in touch has the “know-how”, skilled manpower, and 
with Whitaker... Backed by a quarter of a cen- ample plant facilities for a big volume of war- 
tury of experience in cables for automotive, elec- _ time and post-war production. 

trical, radio, marine, and aviation applications, We solicit your inquiries, and invite you to mail 


our organization is well qualified to turn out us wiring diagrams or blueprints of your units. 


WHITAKER CABLE CORPORATION 


Formerly Whitaker Battery Supply Company) 


| Kansas City, Mo. - St. Joseph, Mo. - Philadelphia - Oakland 


| ables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine 
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| posed to various oils, fuels and solvents. Photographs | 

F.7 Code system marks | and comparative tables plus numerous charted tests of | 
| such effects as freeze resistance, hardness, heat, fyel 

. resistance, aging, etc., are included with installation 

& Gd ch a nd e Vv e r WwW ' re drawings of “vee,” “U,” flange and cup seals. Tech 
y nical data cover extrusions, molded parts, sheets, rolls 

and cut parts. Acadia Synthetic Products Diy, 
Western Felt Works, 4115 Ogden Ave., Chicago 


quickly and easily- oe |} Se. 


XX | AIRCRAFT FITTINGS. loreword presents de BF 
‘NS \\t h/ scription and pictures ol the organization, its produetion | 

line, specialization, etc. Most of the booklet is devoted 

to diagrams which illustrate the aircraft fittings in- 

cluding such types as elbows—universal 75 degrees: 

f | t t Id tifi ti elbow—universal 45 degrees; plug and bleeder—screy |' 

or ns an enti icarion thread ; union—flared tube ; nut—sleeve, coupling; cap | 

: -flared tube fitting; and others of equal importance, 

Charts are shown including figures on size a 

tube OD., pipe and thread size. A calendar sized wall 

chart is available illustrating the tube and pipe fit- 

tings and identifying them according to their AN 

number. Aircraft Fitting Co., 1400 East 30th St, 

Cleveland 14, Ohio. 





z 





ELECTRONIC CONTROLLERS. Including in- 
formation on case; measuring elements; charts; chart 
drive; types of control; control unit, relay and setting, 
Bulletin B220 illustrates and gives details on record- 
ing, indicating, temperature and pressure controllers | 
and external load relays. Charts provide overall 
dimensions, typical specification points, temperature 


EACH wikE coopp sensitive bulbs, circuit: diagrams, ete., and space is 
: given over to ordering instructions, principle of opera- 
tion, plus a summary of features. Discussion is pro 
vided on bulbs, tubing, seals, control system, valves, 
humidity controllers, charts and liquid level of the 
different models. Bristol Co., Waterbury 91, Conn, 





‘THERE is an E-Z Code Wire Marker for every W ASHINGTON SAYS— 
circuit. The E-Z Code system speeds produc- 


tion, saves man hours, reduces costs. Of flex- 


ible, durable, waterproof material. Ready to Continued from p. 218 

apply — no moistening necessary. In standard 

code or “tailor made” in special symbols made ettective on January 8 by Director Byrnes on the 
and/or colors for specific requirements. Used recommendation of Bernard M. Baruch and Mr. Han 
by the biggest names in the electrical world cock. While generally applying the same principles | 


Send for samples and price list. Give prior - 
ity, MRO, war contract number, End-Use and 
whether for assembly or maintenance. 


of settlement to subcontracts as prime contracts, the 
subcontract article is a much shorter document and 
therefor more convenient for many companies. 

WESTERN LITHOGRAPH COMPANY The Joint Board's statement of policy declares that it 
600 E. SECOND STREET * LOS ANGELES 54, CALIFORNIA 


EASTERN SALES OFFICES . Rae 
Boyside, L.I., N.Y. + Chicago, Ill.» Kansas City, Mo. + Marian, O ment of subcontracts by negotiation to the same extent 


as with prime contracts. In addition, as with the Un- 


is the policy of the Government to encourage the settle 


form Termination Article for prime contracts, the sub- 


v4 contract article provides that, if agreement cannot be at- 
y a hi rived at through negotiation, settlement will be made on 
MARKERS the basis ot a specifically set forth formula. 


Subcontractors are to receive the full contract price 
QUICK — EASY TO APPLY AND READ for all completed articles, but get nothing on the portion 


of the subcontract ‘that has been begun but not com- 
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When thousands of lives and the power for 
vitally needed war production depend upon 
a little piece of metal—that metal must be 


good. That is why Bridgeport’s IMPROVED 


Phosphor Bronze was selected by Delta-Star 
for the vital spring contact of this high ten- 
sion switch. This part must maintain a defi- 
nite pressure in order to assure unfailing 
electrical contact despite outdoor temper- 
ature extremes, weathering, smoke, dust, and 
dirt. Moreover, because installations usually 
are not readily accessible, such equipment 
must be absolutely dependable. 


Bridgeport’s IMPROVED Phosphor Bronze 
has exceptional resilience and fatigue resist- 
ance. It combines high strength with resist- 
ance to severe corrosion, and freedom from 
season cracking. This alloy is used in radar 
and radio equipment, electrical switches, 
and in many other electrical applications. 
The tendency today is to improve products— 
make them more lasting—by using better 
materials. Examine your product critically 
with an eye to making it better through the 
lasting spring qualities, high strength, easy 
workability, and other fine properties of 
Bridgeport’s IMPROVED Phosphor Bronze. 


Get in touch with our nearest branch office 
for suggestions on the improvement of your 
product through Bridgeport’s modern engi- 
neering alloys. 


Mill orders will be accepted in accordance 
uith existing priority regulations. 


Asa 


BRIDGEPORT BRASS C a 
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OSPHOR BRONZE 


THAT MUST NOT FAIL 
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VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! ... They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 





Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “‘K”’ Motor and 
the Model “‘MS”’ are the shaded pole 
induction type—the last word in 
eficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
_ quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 

Both these models uphold the Alliance 

reputation for all ’round dependa- 

bility. In the busy post-war period, 

there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor Measures 
134” x2x3” 


New Model “K”— Full Size 
Motor Measures 
21,” x 23%" x 3%,” 


Remember Alliance! 
—~YOUR ALLY IN WAR AS IN PEACE 
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pleted, the subcontractor is entitled to actual costs inl 
an that are properly allocable to the contract plus/ 
an allowance for profit that is not to exceed six per cent 
of the whole of the costs. The profit formula is broken 
down to provide for a two per cent top profit for ma. 
terials not processed, plus eight per cent profit on the 


~ 


remainder of costs, but the aggregate not to exceed six 
per cent of the whole costs. This provides for the Same 
SIX per cent maximum profit limit as with prime cop. 


tracts. .\nother point brought out by Mr. Hancock was 


ce esinicienine, _-xomnnisienentieallitia,, <senicianeaame 


that the mere fact that this uniform article is inserted 
ina subcontract does not mean that it is a war subcop- 
tract or that it is properly part of a claim against the 


Government. In the settlement of the claims of prime 


contractors, subcontract claims are treated as an ele.{ 
ment of cost that must be properly allocable to the prime 
contract to be recognized by the Government. 

\lso set forth in the statement of policy of the Joint! 
Board is that procedures will be established by which 
subcontract claims, many in number but small in the 
validated auto- 
matically provided certain safeguards are observed, 
This is in line with one of the recommendations for 


amount of money involved, can be 


speeding payment to subcontractors in the Baruch 
Hancock report on War and Postwar Adjustment Pol- 
cies of February 15, 1944 





Floor Maintenance Machines. Limited quantities 
may again be produced of floor maintenance machines 
of the heavy duty type currently required in war indus- 
claimants according to an 
announcement by WPRB. A program for production of 
750 such machines per quarter, or 3,000 machines dur- 
ing the next year, beginning with the second quarter of | 
1944, has been approved in order to provide these labor } 
saving devices for war plants and the armed services. 

The limited production now permitted by the amend. 
ment to Order L-222 (Floor Sanding, Floor Finishing. 
Floor Maintenance, and Rug Scrubbing Machines, In 
dustrial Vacuum Cleaners and Blowers for Cleaning | 
Purposes) is confined to portable electric hand blowers, 
industrial vacuum cleaners, drum type floor finishing 
and floor maintenance machines making a six-inch patl 
or wider, and disk type floor finishing and floor main- 
tenance machines making a ten-inch path or wider. Pro- 
duction of floor sanding machines and portable rug | 
scrubbing machines is still prohibited, but delivery o! 
floor sanding machines is no longer restricted.  Pre- 
vious provisions of the order restricted the distribution 
of certain sizes of floor sanding machines to orders 
specifically authorized by WPB. 

Production of the permitted machinery will be lim- 
ited to orders specifically authorized by WPB and to 2 
limited quantity each manufacturer may produce fo 
general inventory. 

Applications for permission to purchase any of the 
restricted machinery should be made to the WPB Serv- 
ice Equipment Division, Washington 25, D. C.: Ref. 
L-222, on Form WPB-1319. Manufacturers will ‘apply 
for priorities assistance on Form CMP-4-B, and in 
processing these applications WPB will be guided by 
the policy that the total production of the entire indus- 
approved program for these 


tries and by military 


—o™ 
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try must not exceed the 
products of the industry 
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_IRV-0-VOCT TUBING 





THE A, B, C OF 
IRV-O-VOLT SELECTION 


Choose TYPE A-1 where exposure to high 
temperature cannot be avoided. Average 
dielectric strength — 7000 volts, 5000 volts 
minimum. 


Choose TYPE B-1 where average dielectric 
strength of 4000 volts, 2500 volts minimum, 
is sufficient. 


Choose TYPE C-2 to insulate. the leads of 
atmatures and field coils later to be dipped 
in varnish. Average dielectric strength—1500 
volts, 800 volts minimum. 


Choose TYPE CT for extra mechanical 
strength. A saturated sleeving of special 
heavy walled construction. 





IRVINGTON VARNISH & INSULATOR COMPANY 


IRVINGTON 11, N. J. 


TO GIVE YOU THESE 
5S PLUS-FACTORS 


More than flexibility ... more than ordinary insulating 
values . . . are offered in the IRV-O-VOLT line of 
Varnished Tubing. One reason why: Every length is 
varnished inside as well as out. 


This extra inside coating means that IRV-O-VOLT... 


e@ Saves assembly time because of greater inside 
smoothness. 

@ Offers unusually low moisture absorption. 

e Cuts clean without feathering of braid. 

@ Prevents wicking action when used in oil-filled 
transformers. 

@ Provides a margin of insulating protection even 
when outside coating has become chafed. 


At ordinary operating temperatures, all types of 

IRV-O-VOLT tubing retain their flexibility for 

extremely long periods. In semi-rigid or rigid installa- 

‘ tions, they will withstand con- 

siderably higher temperatures. 

For detailed information, or 
samples, write Dept. 56. 


Wires between motor housing and cast- 
ing are insulated with IRV-O-VOLT 
Flexible Varnished Tubing. 


Rad Cd Ln 
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RESINS + EXTENDERS + PLASTICIZERS + EXTRUDED PLASTIC TUBING 
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ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are some of their physical properties: 
Operating Leakage . . . . . . 0.002 to 0.004 M.A. 


Humidification Leckage . . . .. . O.Vt004M.A. 
Return After Humidification. . . . . 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leckage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


it will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


ALLOY MANUFACTURING COMPANY 
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Precision-built Motors 
help clear the skies 


Every day, on every front, mechanical master- 
minds called Antiaircraft Gun Directors are help- 
ing United Nations’ gunners clear the skies of 
Axis planes. Vital to the operation of these Delco 
Appliance-built “figuring wizards” are specially 
designed motors also built by Delco Appliance. 

But this is just one of the many war weapons 
in which Delco Appliance precision-built motors 
are doing a big job. More than a million of them 
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are already being used in such equipment as 
Radio Tuners, Portable Field Radio Transmit- 
ters, Tank Sirens, Aircraft Instruments, Control 
Devices, Bombsights, Automatic Pilots, Gyro- 
scopic Gun Sights, Gun Chargers, Gun Com- 
puters, and Aerial Cameras. ’ 

Delco Appliance is proud of the part its motors 
are playing in hastening the day of peace. 





APPLIANCE 


, ROCHESTER, N. Y. 


DIVISION of GENERAL MOTORS 


PEACETIME PRODUCTS: DELCO APPLIANCE MOTORS, DELCO 
AUTOMATIC HEAT (OIL-GAS-COAL) DELCO LIGHT AND POWER 
PLANTS, DELCO-LIGHT BATTERIES AND DELCO WATER SYSTEMS. 
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FIGHT BY THEIR SIDE | 


Our fighting men deserve the as- 
surance that they are not alone | 
in the battle. We must support 
their efforts with our dollars. 


DOUBLE YOUR 
WAR BOND PURCHASES! 
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THERE'LL BE NO STOP FOR THIS P 


RODUCTIO 


Burgess-Norton is tooled up now to serve Post-War American Engine Manufac- 
turers in the “Line Production” of the world’s finest Piston 
Pins . . . and for the production of many other hardened 








and ground screw machine and stamping products. 
Available, too, will be the many Burgess-Norton de- 
velopments resulting from war production of such 
products and of tank track links involving the lat- 


MANUFACTURING COMPANY est technique and equipment in Hydrogen Copper 


Brazing ...a process which, in many instances, will 
40 years in GENEVA, ILLINOIS 


replace welding operations. Burgess-Norton’s facilities, 
‘“Know-How’”’, Engineering Staff and Metallurgical Labora- 
tories will be ready to serve you the day war production requirements permit. 


! _ 
9A Parl os Never Made Right antess tl 0 Satisfactory lo Our Customer 
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It would be fine for everybody (but us!) if Chromel heating elements never wore out 


—but, of course, they do. Likewise, it is fine for everybody that Chromel does last so 
long. This heating-element wire has proven so faithful a performer, over so many 
years, that you just know that Chromel won't let you, or your customers down. Thus, 
Chrome! has the ready acceptance, as heating element material, by engineers who 
specify it, and by the device maker who gladly entrusts his good name to the good 


performance of Chromel. For technical data, ask for Catalog-M. 


RESISTIVITY © 68°F 
WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 


Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C  -—— ~« » Sais 530 Ohms 
Chromel-D . « « « . 600 Ohms 471 Ohms 
a ere | 231 Ohms 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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The Problem of 
Black Light Prospectors 
...and how 


MALLorY 


Vibrators 
Solved It 





The Mineralight is a quartz ultra-violet lamp which, when 
used in darkness, excites vivid color responses from fluo- 
rescent objects. It is especially valuable in assaying 
minerals; and in all parts of the world its magic black 
light rays are uncovering hidden wealth in scheelite, mer- 
cury, zinc and other ores. 





_ Inordinary prospecting, no source of commercial alternat- 
| ing current is available to operate the lamp. So the 
| makers of the Mineralight came to Mallory for help in 
obtaining high voltage direct current from a low voltage 
storage battery. Standard Mallory vibrators were recom- 
mended, and proved their long life and dependability in 
arduous service. Today the Mineralight is an indispensable 
| instrument in mill and mine operations. 


Buy More War Bonds 


Preferred by the Armed Forces— 


; MALLORY Vi k* 
This performance record, like those established by ' ibrapac 
Mallory vibrators in millions of automotive, aircraft and ; Flexible, heavy-duty vibrator 
electronic devices, is not a happen-so. It was earned the power supply, built to take 
hard way —by long experience, quality workmanship, and : rough handling and to operate 
the most extensive research ever undertaken by a vibra- | under great extremes of heat, 


. | cold and humidity. Widel i 
tor manufacturer. t E mC 7 om 
i under war conditions. Ideal for 


; ; peacetime products. 
If the use of your product depends on the conversion of 





er ms *Vibrapack is the registered trade- 
| power from low voltage or battery sources. Mallory so mark of P. R. Mallory & Co., 
| “know how” can serve you well. = a er ee 


© 
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UNICHROME 


PLATING 


Topay, when if counts the most, Unichrome Alkaline Copper lends a hand 
to America’s war-vital industries—helping set new records for speed, effi- 
ciency, smoothness of deposits and safety of operation. Tomorrow, these 
benefits will pay handsome dividends in the switch to civilian application. 


iF COPPER PLATING is a problem to you 
now ... or, if copper plating will play an im- 
portant role in your post-war manufacturing 
plans... check up on these features that make 
new Unichrome Alkaline Copper the process 
for plants that want the best! 


THICK, LUSTROUS DEPOSITS 


Copper can be deposited quickly and easily 
to required thicknesses. And the exceptional 
smoothness of the deposit provides a perfect 
base for bright nickel without polishing or 
buffing. However, if the base metal lacks a 
sufficient degree of polish, the plate can be 
buffed with minimum pressure—effects sav- 
ings in time and buffing materials. 


SAVING PRODUCTION TIME 


It is now possible to produce a .001” deposit 
of copper plate in less than 20 minutes— 





greatly increasing output per unit of equip- 
ment. The deposit is “‘active’—free from 
scum—and requires no additional treatment 
for subsequent plating. A standard cleaning 
cycle is employed. 


NO SPECIAL EQUIPMENT 


The Unichrome Alkaline Copper process is 
suitable for all types of equipment—including 
still tanks, automatic and semi-automatic 
conveyors, and barrels. The solution is non- 
toxic; does not attack clothing or equipment. 
It contains no cyanide, releases no objection- 
able or injurious fumes, and does not require 
ventilation. Brighteners, wetting agents or 
special addition agents are not needed. 


IMPORTANT SAVINGS 


The bath is stable and has a wide operating 
range and uses moderate temperatures— 1 00° 


Steg. 


oe 
at 
‘ee 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 


retaining and other types of finishes. 


vrANOZINC for anodic treatment of zinc giving 
greatly increased corrosion-resistance and an at- 


tractive black or yellow finish. 


~vUNICHROME ALKALINE ZINC for smooth, lustrous 


zinc plating in a non-cyanide bath. 


*UNICHROME ALKALINE STRIP BATH for speedy 
from 
steel and cast iron without etching the base. 


removal of copper, chromium, zinc, etc., 


tyTrade Mark Reg. U. S, Pat. Of! 
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vr UNICHROME RACK COATINGS specially formulated 


to stand up under the most severe operating 
cycles, 


+ UNICHROME STOP-OFF LACQUERS AND COMPOUNDS 


specially formulated to meet specific plating 
problems, 


*rUNICHROME CLEAR LACQUERS specially formu- 


lated to meet specific finishing requirements. 


YrUCILON — a corrosion-resistant material for 


protecting surfaces against acids, alkalies, 
water, gasoline and various corrosive chemicals. 





to 140°F. This makes possible important 
savings in heating requirements and heat 
losses. Throwing power is excellent—with 
anode and cathode efficiencies at 100%. Re 
plenishment cost is low because solution is 
free-rinsing and does not deteriorate or build - 


up with carbonate. Bath is much less severe { | 


on rack coatings and stop-off materials than 
highly alkaline, high temperature solutions, 


GET THE FACTS 


Thousands of hours of operation, plating 4 
variety of products under widely differing 
operation conditions have tested ‘and proved 
the reliability of the 
Unichrome Alkaline 
Copper process. Write 
today for your free copy 
of our 6-page leaflet that 
tells a// the advantages 
of this unique, new proc- 
ess. A brief outline of 
your requirements will 
assist us in replying 
promptly. 









~ INCORPORA’ 


* 


St East 42nd St., New York 


Waterbury 90, Conn, 
Detrott 7, Mich. 
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HE rubber shortage forced Auto-Lite’s 
‘Bae Manufacturing Division into the 
manufacture of grommets from a synthetic 
compound. But it wasn’t long before these plas- 
tic products demonstrated marked advantages. 
They resisted oil damage. Cracks didn’t develop 
as readily to form paths for treacherous electri- 


cal shorts. 


So it was natural for engineers and designers 
to turn to Auto-Lite when a problem developed 
in supplying nipples for high tension circuit 
connections on coils and distributor caps. And 
again performance reports give evidence of a 
better product. 

Already other developments are crowding for 
consideration, products calling for bigger areas, 
more difficult shapes. Auto-Lite engineers are 
bending every effort toshow what can be achieved 
with injection and compression molding 
of plastics and meeting with remarkable 


success. Should you have a plastic prob- WAR 





lem which needs solving their experience 
in this field may prove helpful to you. 


THE ELECTRIC AUTO-LITE COMPANY 
BAY CITY Boy Manufacturing Division MICHIGAN PLASTI cs 
FOR THE DURATION... AND AFTER 








PERMANENT MAGNETS MAY DO if BETTER 


VITAL SOURCE OF SUPPLY 


Modern facilities . . . specialized engineering 
experience .. . highly skilled workmanship 
... that’s what it takes to produce quality 
permanent magnets in quantity. 


She 
INDIANA STEEL PRODUCTS 


6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILLINOIS e 
* Specialists in Permanent Magnets Since 1910 * 


Our engineers will be pleased to consult with 
you on any problem you may have involving 
permanent magnets. Write us, on your letter- 
head, for address of our office nearest you and 
a copy of our “Permanent Magnet Manual”’. 
Help Win the War in '44 — Buy War Bonds! 


Copyright 1944, The Indians Stee! Products Company 
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PORTRAIT OF A HERO 
... handle with care! 


Many a wounded hero will come home well 
and strong again, thanks to athin sheet of film... 

Thanks to the miracle of the X-Ray . 

And thanks to air conditioning and refrigera- 
tion which help make the miracle possible! Air 
conditioning supplies clean, filtered air — with ac- 
curate regulation of both temperature and humidity 
—in plants where X-Ray film is made, in army 
hospitals where it is used. Refrigeration cools the 
solutions used in processing the film. 

Out of such wartime applications, General 
Electric is evolving new techniques, finer equip- 


ment for conditioning temperature and humidity. 
When equipment again is available for peacetime 
commercial and industrial uses, it will be vastly 
improved — more compact, more efficient, more 
flexible than ever before! 

Now. ..we’ll be glad to put your name down 
for earliest available data on postwar air condition- 
ing and refrigeration equipment. Write: General 
Electric Co., Air Conditioning and Commercial Re- 
trigeration Divisions, Section 426, Bloomfield, N. J. 


—_—eereee eee 
<< BUY WAR BONDS << 


bn 7 lite ° by 


GENERAL 
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Hear the General Electric Radio Programs: The ‘'G-E ALL-GIRL ORCHESTRA,” Sundays 10 P.M., EWT, NBC..."* THE WORLD TODAY”’ News, Every Weekday, 6:45 P.M., EWT, CBS 
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WIRE STRIPPERS 


for eucry prper’” 













COLONIAL 


E-Z AUTOMATIC WIRE STRIPPER 


WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 









Always ready for use. Its triplicate action 








A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 













2224 So. State Street 


IR 


POWER 
RHEOSTAT 


of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
——— with one squeeze of the handles. 

hen the pressure is released, the handles 






A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 







open. 


Will not crush stranded wire. 


For years, this hand stripper has given satis- 
factory service to users. 
attest to its superiority. 


25 and 50 watt rat- 
ings. Note these 
features: 


1. Wire winding. In 
sulated metal core. 
Imbedded in cold 
setting inorganic 
cement. 


2. Tripod-type rotor. 
Helical spring pres- 
sure. Positive con- 
tact. Smoothest ro- 
tation. 


3. Graphited-copper 
contact shoe. 


4. Heavy brass 
third - rail contact 
and bearing mem- 
ber. 


5. Heat-resistant ce- 
ramic body. 


% Interested in tougher power rheostats—at no increase 


in cost? Write for literature. Let us 


requirements. 


CLAROSTAT MFG. CO., Inc 


quote on your 


PAL 


Le 





clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 
inch of wire gauge. Precision plus! 



















Repeat orders SEND FOR CIRCULARS 


Ce) t-te a eh a tai} 











Cle ae ll Me tig). a) ee) dT 


own work for ten days. Send us your wire 
eee TTD PRODU i eA - samples and specifications so we may ac 


Chicago, Illinois 


rae Rael Te te al a ey ae 
fa all Ml tie alla 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 









simply brush onright 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background : 

makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency andaccuracy. 

Writef or full information 


THE |DYKEM COMPANY, 2303-F North 11th $t., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 











eee Se ae 
a 


> ae ae 
Caen ° 











G PAS 


“tk, oo ee 


_ BURLEY 
OUT Te 
Sey) ° 
MAKES SOLDER FLOW 
Untersalhey Cooseanes QUICK AND FAST 


Manufactured by 


RLey SOLDERIN 








BURNLEY BATTERY & MFG. CO. 


NORTH EAST, 


PENNSYLVANIA 
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IRONING OUT 


BUMPS 
WITH RUBBER 


Vibration is no longer accepted as a 

necessary evil. Its destructive effects 

on heavy equipment are being over- 

come, its disturbing influence on sensi- 

tive precision instruments minimized. 
* 

The introduction of rubber springs, or 


mountings, is responsible. 


Such applications of rubber struc- 
tural parts were pioneered by United 
States Rubber Company technicians. 
They .are the direct result of a new 
science... the science of smoothness. 


U.S. Rubber technology has spear- 
Rubber mountings, bonded to metal and skillfully engi- 
neered into the design of swift streamliners, are help- 


ing to make rail travel more relaxing and enjoyable. new conceptions of machine-design in 


headed this new science ... has led to 
many fields. That is a fact of impor- 


tance today, of even greater impor- 


tance tomorrow. 


COMPRESSION 
LOAD 


LOAD IN POUNDS_ 
oe 


g 


INDUSTRY’S RUBBER HEELS— Rubber- ENGINEERED RUBBER— Load- deflection 1/1,000,000th INCH MEASURED by this 
bonded-to-metal parts, compounded and characteristics of U. S. Rubber Mount- Profilometer — as supersensitive measur- 
designed by U.S. Rubber. technicians, ings are determined in advance, so that ing instrument used in industry. To as- 
have wide usefulness on railroad cars guesswork is eliminated in producing sure against the slight vibration caused 
and as resilient supports for light mech- structural parts for industry. Today by the 9-watt motor, U. S. Rubber 
anisms, rubber is “engineered” like metal. mountings are used for resilient supports. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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““RECONVERSION LAG’’ 
... Will it hit you HARD? 





282 


OUR company’s race to capture post- 

war markets will depend greatly uponthe 
speed with which key production men can 
shift from war to peacetime manufacturing 
and assembly. 


This critical transition time can be materi- 
ally shortened if plans for your production 
include knowledge of preferred equipment, 
tools, methods, sources and specifications. 


Where, for instance, would you turn for 
newest methods of impregnating with heated 
compounds under pressure or vacuum? Or, 
for spraying heated compounds from a pres- 
sure spray tank? Or, melting Korogel? Or, 
cutting thermo-plastic sheets to odd shapes? 
Or, spraying nylon? 


You'll find the Sta-Warm Production Engi- 
neering Service Department well stocked 
with ready answers to these and other sim- 
ilar questions. Use of Sta-Warm electrically 
heated tanks, kettles and pots before the war, 
plus greatly expanded applications by war 
contractors, provides a backlog of data now 
available to you. For factual information 
about melting, conveying or dispensing 
heated com- 
pounds and 
soft metals, 
write to Sta- 
Warm. 


Have you 
latest bul- 
letin no. 
036? Askfor 


it today. 


100 GAL. PRESSURE IMPREGNATING 
TANK WITH COUNTERBALANCED TOP 


STA-WARM 
ELEC. C0. 


Ravenna, Ohio 


Bo Ccme ane ts ae co 
CUM Tn CARROT TM Ro TTT 


actly to the most precise 








565 N. Chestnut St. 





| 


means 
Fine Radio Parts 
. PARTS manufactured ex- 


specifications. 

Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, actaetod 
manufacturing unit of skilled 
radio engineers, experienced 
precision workmen and 
skilled nes with the 


most modern equipment. 


MERIT quickly established 
its ability to understand 
difficult requirements, quote 
intelligently and produce in 
quantity to the most exact- 
ing specifications. 
Transformers—Coils—Re- 
actors—Electrical Windings 
of All Types for the Radio 
and Radar Trade and other 
Electronic Applications. 


CU) = 


Since 1924 


aes ee 


311 North Desplaines St. HICAGO 6, ILL. 
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PAPER od 


wa 


Wi... 
WRAPPED 


ROUND - SQUARE - RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


for QUALITY AND PERFORMANCE 
ON ALL 


DIEFLEX 


VARNISHED TUBING PRODUCTS 


Including 13 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Bivd. CLEVELAND: 1005 Leader Building 
Representatives in 
MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 
PEORIA: 101 Heinz Court 


__ Fe = & > + FF —_- eo FO lee ll Sl 





ELECTRICAL MANUFACTURING a 


Gi 





An aircraft parts manufacturer encountered a difficult 
machining problem in the production of fittings from 
invar for aircraft instruments. 

Invar was specified because its low thermal expansion 
properties were necessary for the accuracy of the instru- 
ment over the wide range of operating temperatures 
encountered between the tropical heat on the ground 
to sub-zero in the stratosphere. 


When machining the parts from regular invar, extra 
operations and bench work were required. Production 
was limited to around 100 pieces per day. Threading 
and tapping operations required a light cut and then a 
final cut for size. The tapping operation broke from 
6 to 8 high speed taps per day. 


Carpenter Free-Cut Invar “36” was then tried for its 


The Carpenter Steel Company, 


(arpenter 
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free-machining qualities. Tap breakage stopped and the 
job could be done on automatic machines. 


The change to Carpenter Free-Cut Invar “36” resulted 
in a 500% increase in production. In addition, there 
was a Substantial saving in tap cost by the elimination 
of breakage. 


Carpenter Free-Cut Invar “36” will make practical many 
new applications where low thermal expansion prop- 
erties can be used to advantage. 
We will be glad to send you our 
Engineering Bulletin with data on 
physical properties. For specific 
problems the facilities of our lab- 
oratory and technical staff are 
available for collaboration. 





115 W. Bern Street, Reading, Pa. 














“s wheal counts 
oa of unusual ability in the injection mold- 
ing of thermoplastics are meaningless . . . unless 
backed by evidence of ACTUAL ACCOMPLISH- 
MENT. In this respect, Standard Molding Corpora- 
tion has one of the industry’s really unique records. 

Above are shown but 41 of the hundreds of plastic 
parts that Standard has successfully produced by the 
injection molding process. Many of these are delicate 

_ instrument parts for fighter aircraft . . . parts which 
must be turned out on a mass production basis, and 
yet conform to the micrometric tolerance demands 
of the Air Forces. ; 

The manufacturing and engineering skills that 
made these plastic achievements possible are now 
available to you in the development of your present 
and postwar products. For expert and detailed 
‘analysis by the Standard Engineering Staff, mail us 
your blue-prints today. 


STANDARD MOLDING CORPORATION 
Dayton 1, Ohio 


WRITE FOR THIS CATALOG 
—on your business letter- 
head, or tear out this coupon 
ond attach it to your sta- 
tionery today. 





Standard Molding Corporation 
Dayton 1, Ohio 

Please send me a copy of your new Plastics Catalog without 
charge or obligation. 

Name 

Firm Name 


Address 


City eS a 
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ee 212 SOUTH ST. 


KATOLIGHT A. €. GENERATORS 


Furnish Same Current as City Power Lines 


Kato Engineering products are carrying out an important job 
in the War Effort. 

A maneuvering fighting force cannot arrange for a power line 
hook-up. KATOLIGHT GENERATORS furnish electricity on 
the field of battle which permits equipping our fighting forces 
with the most modern electrical appliances. 





“10 K.W. Revolving Field Generator” 


Fighting forces need guns, planes, tanks, trucks, kitchens, emer- 
gency hospitals, lights, etc. To keep this equipment going, com- 
plete repair equipment such as drills, grinders, saws, air- 
compressors, etc., are needed. Standard A.C. electricity, the 
same as you get from the power line, must be had for operating 
these devices. Portable Katolight generators supply this elec- 
tricity. They also supply current for radio transmitters, beacons, 
landing field controls, etc. 

Available in all standard voltages and sizes up through 

25,000 watts. Also manufacturers of rotary converters, fre- 


quency changers, motor-generator sets, gas engine driven bat- 
tery chargers, high frequency motor-generators and converters. 


KATO ENGINEERING COMPANY 
508 N. Front St. Mankato, Minn., U. S. A. 


small electric coils, 
reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity, 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
squore, rectangular or round tubes. Write for compiete information. 


INDUSTRIAL § 
MARINE 

PN ta-9 Nai 
ELECTRONICS 


4 
cna 


A complete line ‘of a.c., d.« 


Universal motors; d.c. and all Freq 

c.c. generators; motor-generators 

converters; dynamotors; gas & Die 

MOTOR WITH ° sel Elec. plants; explosion proo 
MAGNETIC BRAKE Wvit saat ailial + eel tiie alte mola aL I8 


rf 


purpose 
COMPLETE ENGINEERING SERVICE 


Our engineers will be pleased to discuss your problems and 
aid in the design of machines to meet your requirements 


ELECTRIC SPECIALTY (CO. 


STAMFORD, CONN. =a 
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J.I.Casz CoMPaxy 


A PULA Lie OF PARE MACHINERY 









mocxraso woaxs 


We're too busy 


naw 


TION 
Psd oF? RAD'e errr 
ames recev! Q . 
yractuaens ee eM SES a 
BaPisrane ory 






to have a 


BIRTHDAY PARTY, but... 


W* SHOULD like to take the occasion of 
our 35th anniversary to thank our many 


pear on this page—for all these years of 
pleasant business relations. 


The Wheeler 
Insulated Wire Co., Inc. 


| 
loyal customers—a few of whose names ap- 
Bridgeport 4, Conn. 


Manufacturers of 
MAGNET WIRE — LITZ WIRE ' 
COIL WINDINGS —TRANSFORMERS 
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FOR 
Asad 
RADIO 

ELECTRICAL 
ath? 

ELECTRONIC 
USE 


“Periodic Re-tightening 
NOT Necessary with 
BOOTS NUTS,” 


say leading fleet operators 


R. H. M ACY & €O.. pub“ METAL LOCK is Buin, 

UNITEDPARCELSERV- ™ £7 7” 
ICE, METROPOLITAN 
DISTRIBUTORS, INC. 


and others have thoroughly 


tested the Boots Nut and 
proved it saves mainte- 
nance. It can’t shake loose! 
It locks itself tight, to stay. 
until you remove it for re- 
use. Being all metal it won't 
deteriorate. 





Operators of 
100,000 MOTOR VEHICLES 
: indicated, ina recent sur- 

During the war. all Boots vey, that if a vibration- 
Nuts go into military proof nut, like the above, 
planes. On your postwar “*T® med cn pastwer 

; . ears and trucks, many 
they will assure lower up- thousand dollars in re- 
keep and longer life. 


pair costs would be saved. 
ttc NUTS 


Boots Aircraft Nut Corporation - General Offices, New Canaan, Conn. 
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The Importance of MICA 
for National Defense 


Submarine engines depend on Milica 
parts for reliable performance.  Elec- 
trically-driven TORPEDOES would be 
almost an impossibility if it were not 
for certain MICA segments contained 
in the motor parts! 


FORD RADIO & MICA CORP. 


Joseph J. Long, Pres. 


538 63rd St., Brooklyn 20, N. Y. 
Est. 1917 _Tel.: Windsor 9-8300 





FOR CONTROLLING 


AIR, WATER, GAS, 
LIGHT OIL AND 
REFRIGERANTS 


Wide range of uses where single 
needle port sizes provide enough flow 
capacity. Practical, simple, proved de- 
sign. Body of brass; all internal parts, 
, bronze or stainless steel. Two-wire, cur- 
age - per’ — no hum, packtess. A.C. 


GENERAL CONTROLS 


G 801 ALLEN AVENUE, GLENDALE 1, CALIF. 
c Branches: Boston + New York - Detroit - Chicago + Dallas 
Philadelphia + Cleveland + Atlanta - Denver - San Francisco 


Standard: %” 
1.P.S. Port sizes: 
a and V4" to 
40" and Va’ 
Listed standard 
by Underwriters 
Lab. F.M. 


SOL-REX 


REG. U.S. PAT. OFF 


eS Miniature Incandescent Lamps oe, 


for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N.Y. 
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They wanted 


TOY-SIZE fastenings 
able to withstand 
































34” long, .037” dia. 
149 thread's to inch. 


...and for these threaded “pin size” 
parts they chose a strong, 
corrosion-resistant INCO Nickel Alloy 


The enemy isn’t the only one to feel the shattering shock of a 
naval broadside. When the big guns thunder, everything aboard 
ship takes a beating. 


Yet delicate vital instruments must function without a hitch. 
Every part...even the tiniest ... must be able to withstand the 
tremendous concussion. 

One such part in an essential instrument, is a fastening the 
size of a common pin... approximately 34” long, .037” in diam- 
eter with 140 threads to the inch. 

The metal chosen for this fastening needs: 


corrosion-resistance, a necessity for sea-going equipment. 


strength and toughness, to hold up under shock. 


machinabilitv, to permit speedy, economical machine 


production. 
All of these requirements add up to “R” Monel. . . the corrosion- 
resistant alloy for parts where extra machinability is important. 





* + + 








This use of “R” Monel is cited as an example of how INCO Nickel 
Alloys...such as “R” and “KR” Monel...often do the trick 
where a unique combination of properties is required. 


If you have a problem involving metals... for equipment now 
in production, or planned for post-war...consult INCO Technical 
service. Write: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 


Official U. S. Navy Photograph 














140 THREADS TO THE INCH, shown in 
this enlarged photograph, demonstrate the re- 
markable machinability of strong, corrosion- 
resistant ""R"’ Monel. ("KR’’ Monel is sug- 
gested for applications where extra hardness 
is required.) The fastenings are machined from. 
.037”" diameter cold-drawn "R"’ Monel, 


MONEL + “K” MONEL » “Ss” MONEL ¢ “R” MONEL © “KR” MONEL © INCOWEL © “2” NICKEL + NICKEL 
Sheet... Strip...Rod... Tubing... Wire... Castings 
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Are Your Coil ”) 
Specifications ! 
Wreccaetcel : 








Count the number 
of turns with 
Precision Bobbins, 
and compare. 


Clearances? Corners? 
Slots? Weight and 


Space-saving? 





PRECISION 


Bobbin Coil Forms 


Round, Square, 


Rectangular 


Permit more turns—or larger gauge wire in 
same space. More magnetic force. Better 
heat dissipation. Light dielectric core spirally 
wound for greatest strength. No insulating 
strip necessary. Individually designed to your 
applications. 


Let Precision engineers help with your 
problems. Ask for samples. 


Also manufacturers of Dielectric Paper Tubes 


any length, and ID or OD. 


Wire or write 


| PRECISION PAPER TUBE CO. 


2035 West Charleston St. Chicago 47, Ill. 
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STEATITE 
CERAMICS 





LAVITE Steatite Ceramics offer you 4 outstanding ad- 
vantages: (1) Low loss factor (2) High dielectric strength 
(3) Exceptional mechanical strength (4) Excellent work- 
ability. When your specifications call for a superior 
insulating material, use LAVITE—then you can be sure 
Sam- 
ples for testing and complete data glady sent upon 


of top performance under the severest conditions. 


request. 


VPS ae 


Main Office & Works: Chattanooga, Tenn 
far aerate} Chicago 
549 W. Randolph St 


New England 
5713 Euclid Ave. P.O. Box 196 
ee el ta Needham, Mass. 
Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co. 









IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, es desired. Consecutively numbered tags « specialty. Blank 
tegs for customers who prefer to do their own marking. 

Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 
DEPT. 9-775 NEWPORT, KENTUCKY 


PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped 
to produce’ accurate 
work in all metals. 


Send your specifications 
to us for prompt esti- 
mates without  obliga- 
tion. 


ELECTRICAL MANUFACTURING 
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HOME APPLIANCES... Build more usefulness into your appliances. G-E 
Glow Lamp gives instant visual indication iron is on. Other applications: 
waffle irons, ranges, roasters, heating pads, etc. 


WIRING DEVICES... Use a G-E Glow lamp in plug of cordset. Lighted lamp 
tells at a glance that cordset is ‘‘hot.’’ Other applications: wall-switch loca- 
tors, dial or jewel lights, voltage testers and similar wiring devices. 


wn | 











I 


| 
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| 
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INDUSTRIAL EQUIPMENT... A fuse indicator 

like this means quicker, safer maintenance. 

G-E Glow Lamp lights when fuse is out. 

Other industrial uses: indicators for exits, 
fire alarm stations and panelboards. 


USES FOR G-E 
TP itt Vie 


PT dale 
yIcK VISUAL 


CONSIDER T 
GLOW LAMPS AS @ 















Ss 


Yj 
Gl il} 
— 


G-E Neon Glow Lamps can add to the convenience 
and sales appeal of your post-war products! The 
unique characteristics of G-E Neon Glow Lamps sug- 
gest scores of uses as indicators on home appliances, 
wiring devices and industrial electrical equipment. 
Send for G-E’s new booklet on Glow Lamps. 








; CHECK THESE UNIQUE FEATURES 
» | GLOW aa 1. Distinctive orange red glow—needs 5. High resistance to vibration and 
a LAMPS: S23 no cover glass. shock. 
| * Jee 2. Dependable long life-—rated at 6. Usable on AC or DC. 
| 3000 hours. 7. Work on regular 105-125 volt 


1 
E! NEW BOOKLET! 
-page booklet il 
G-E Neon Glow 


tile 
contains 4 descriptio! 
Oo 
5 > to 
lamp tyPpes- Write 


ie GENERAL & ELECTRIC 
gio Eighth St., Hoboken, N. J. 


circuits without step-down trans- 
3. Very low current consumption. formers. 
4. Variety of sizes and wattages. 8. Practically no heat. 





Hear the General Electric Radio programs: “The G-E All-Girl Orchestra,”’ Sunday, 10 p.m., 
EWT, NBC; “The World Today” news, every weekday, 6:45 p.m., EWT, CBS 









LET'S ALL BACK THE ATTACK — BUY ANOTHER WAR BOND THIS MONTH! 


Get this new four 
Justrating Uses of 


NELA SPECIALTY DIVISION, LAMP DEPARTMENT 
Lamps. Als 


, 
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Cannon Quality Control 
makes some exacting demands— 
for instance die castings so in- 
tricate and precise that ordinary 
sources can’t supply them profitably and in quantity. 


So we built, equipped and staffed our own die casting 


aluminum alloy die cast plants in the country. It has a 
huge capacity—much more than even we need. But its size 
ARTIME speed demands the ut- 
mostin production from workers 
and tools. 


assures Our Customers prompt delivery of almost any quan- 


tity of Cannon Connectors, on short notice without the 





department. It's a big one—rates among the five largest 
| 


Klein pliers are proving their value slightest sacrifice of the well-known 
in aiding workers to keep ahead of Cannon qualities—easier as- 
fast production schedules and in assur- sembly, better fit, great- a 
ing a better job. bE 
‘ 5 er strength with “ef >y 
Good workmen everywhere prefer ,; dai os a. 
. . is . ess weight, ionger 7 
these quality pliers. They have just the a ate 8 FF. é “Y 
ieee td right spring to the handle—the cor- _ trouble-free life. tg >, 
das 00 OH _— ; 
the care and rect balance to prevent tiring the hand. “S, 
ee The sharp knives, individually honed, y 
. ; \ 
without charge cut through tough wire and stay keen \ Fi 
ou re vs. a "ns bs * 
ae even under hard usage. The jaws are ~ 





matched and hold the work firm. Each 
plier is individually tested and in- 
spected. 


Cannon slide films with sound covering as- 
} 


sembly and soldering techniques are avail- 
able on request. Address Dept. A-118, 


Kleins on your production line will : 
J Cannon Electric Development Company, 
3209 Humboldt St., Los Angeles 31, Calif. 


help you get the most from your man- 


hours. 
ASK YOUR SUPPLIER CANNON ELECTRIC 
> | Cannon Electric Development Co., Los Angeles 31, Calif. , 
Mathias aaa & STE Canadian Factory and Engineering Office: 
Established 1857) Cannon Electric Company, Limited, Toronto POM 


ILLINOIS | atzarts 









& presentatives in principal cities — consult your local telephom book 
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COMMUTATORS... 


SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


Ae ee ea 


ae 


METAL STAMPING SERVICE 
& DRAWING a” 


STAMPING se 


FORMING 


Small Metal Parts 


| Brass, Copper & Steel - 4 
G @ 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R.I. 


| Do You Know ALL of the Advantages After The 


OF INFRA-RED RAY DRYING WITH Others Failed... 
| NALCO DRITHERM sicvent LAMPS? cise tnow sow wer able t 


develop new gearmotor designs for the 
Armed Forces that did the required job. 
Today, expanded needs for these motors 
take SpeedWay's capacity, as well as the 
capacities of other large motor manufacturers, 
working to SpeedWay Specifications. 


Radiant Energy Drying, baking, heat 
ing and dehydrating is the modern 
4. bb Ff \ method——cuts drying a saves os 
= LS FF LS es S - ini space, produces uniform 
CH mw Hw Hip ws pose baapamateti space, | 
: : =: j e If you need motors or gearmotors for a Write for SpeedWay's new 
yailable side-Silvere se “lectin or CX. ae s 
VV Tr ” standard or special application, bring your Motor Bulletin showing stend- 
; problem to SxeedWay. Motor outputs 4d A. C.. D. C., end Universal 
of the advantages of the Infra-Red 5 range from 1/3000 to 1% h.p. Unlimited er o Nog Ue Sey 
gear ratios available from stock gears. Write Motors and gearmotors. 
for our recommendations on your war or 
postwar problem. 


Learn all 
process—-Write for your free copy of ‘Drying 
Problems Made Easy” today. 


North American Electric Lamp Co. 


1082 Tyler Street St. Louis 6, Missouri 
SPEEDWAY MFG. CO. 1828S, 52nd Ave., Cicero 50, Wil. 
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For Electrical 
Porcelain é 


of any shape or design 
Write 
The Colonial Insulator Co. 
937 Grant St., Akron, Ohio 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 














—, 
a 


mate My ysl = j 


tag? 





* 
@rvevenerarer*® cr di <<. 


S 
4 


Distant flashes of lightning were used to 
magnetize needles by Joseph Henry dur- * 


ing his experiments at Princeton in the _ » , O ‘ 
1840's. The needles were placed in coils " oat” e J 7 Ae - 
attached to a metal roof and grounded. ° er” me... ae 


ie a 
aps 


all 










This little-known incident demonstrated ge eng yt \P a 
to Henry that electromagnetic force was e me. ee ee 

) propagated—"wave-fashion.” ° ——_— re 50th Anniversary] . 
Electronic research is an ever-unfolding a or “a Ff fs 
drama that often magically turns into real- . 

life factors—as Stancor engineers discover . 


almost daily—and the values of which 
they build into the devices now being per- ° 
fected for better coordination 





and control of communication. wf 
SEND FOR NEW COMPLETE CATALOG ° 
e 
" 
© 44 if 
STANGOR ; Now, if we 


— ° were only 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET - CHICAGO 


* 
. es ” 
Manufa:turers.of quality transformers.vreactors, power t t HE OSEVEL M 
packs and allied products for the electrontc industrtes. & aying d I I 
wa 





When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, E! Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Towa Howse; 
MEXICO, Chihuchuo, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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e Ball Bearing « 


MOTORS 


The Choice of | 
Leading | 


alley 






Design 


Engineers 


DRIP PROOF 
SPLASH DESIGN 










. because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy | 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing | 
Motors in their plans. | 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 


protected ageinst 
this as well as against 
pormal splash eem- 


Ball-Bearing Motors 
4 to 75 Horsepower 


VALLEY 


Electric Corp. 






Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 





Quarries: 
Portland, Maine e Monson, Maine 












TACHOMETER 


Triple Range: 
300— 1200 R.P. vy 
1000— 4000 R.P.M 

, 3000—1 2000 R.P. M. 


| RUGGED-RELIABLECCONTINUOUSLY 
INDICATING TYPE 


‘i WRITE FOR BULLETIN s706M | 
HERMAN H. STICHT CO. INC. 


27 PARK PLACE NEW YORK, N. Y 
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With a MODEL “J” HAND 





 Aow LEA 
i4 dering 


RCA-VICTOR 


“Lea Compound 
and Learok are 
now used in the 
burring and pol- 
ishing of many 
types of metals 
used in this com- 
pany’s Camden, 
N. J. plant, the 
chief one being 
aluminum.” 


And there’s more to it than the quality 
compositions referred to in the report. 
There’s a technical service ready at all 
times—as it was for RCA-VICTOR—to 
help those in charge of burring and 
polishing get the best results at lowest 
cost. There’s a “know-how” which has 
been developed over a period of many 
years of service to industry. 


If you have a burring problem... a 
polishing problem... or a buffing prob- 


lem—why not call on Lea? 


THE LEA MFG. CO. 


WATERBURY 86, CONN. 


Burring, Buffing and Polishing . . . Manufacturers and 
Specialists in the Development of Production Methods 
and Compositions 7-LM-8 
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PLASTIC PARTS 


we 9? 
f CUCM CLC ae Tel 
uUuaAtL Y 


to your specifications. Precision 


CTA A UT CC COLLET 
Pat eans . all plastics. No molds required. Send 


your blueprint, or write for bulletin 


Ss ome ft h in G ES y MUP RL 





93 Mercer Street New York 12. N. } 


There is one quality greatly desired and properly 
valued by every user of commutators and it is 
tight bars. 


That is one reason why makers of vacuum cleaners, 
high speed outboard motors, motorcycles, automo- 
biles and kindred products used B & R Commutators 
before Pearl Harbor. That is one reason why B & R 
Commutators are found today in dynamotors for air- 
borne radio, battery charging generators and other 
war equipment subjected to the most rigid army, 
navy and air corps tests. 

You pay no premium for exclusive B & R quality. 
We probably have the tools and designs to meet 
your special needs. If not, we can quickly produce 
them. We offer ample capacity for any quantity from 
34," to 6” in diameter. Let us quote on your com- 
mutator requirements. 


B & R MANUFACTURING CO. Wanted | m 











TOLEDO FACTORIES BLDG. = 
TOLEDO 2, OHIO U.S. A. lor 
= ENGINEERS 
fie 
; * Radio 
* Chemical | 

¢ Electrical 

¢ Electronic 
¢ Mechanical Oil 


As 
repl 


¢ Metallurgical 

¢ Factory Planning 

¢ Materials Handling 

¢ Manufacturing Planning 


V ork in connection with the manufacture 
of a wide variety of new and advanced 
types of communications equipment jand 
special electronic products. 


Apply lor writei, giving 
full qualifications, to: 


Cc. R. L. 
EMPLOYMENT DEPARTMENT 


Western Electric Co. 


100 CENTRAL AV., KEARNY, N. J. 
TOLEDO . =. Applicants must comply with WMC regulations 
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ars out 
| PRODUCTI 





4,000 Parts Per Day 
with DI-ACRO Bender 


“Enclosed are pictures taken 

in our plant which prove a 

the DI-ACRO Bender will do a real production job. We are 

making 4,000 completed parts per day which is competitive 

to most Power Presses.” (Name on request.) 

Here is an example of “DIE-LESS DUPLICATING” typical 

of a great variety of formed parts readily made with DI-ACRO 

Precision Machines,—Benders, Brakes, Shears. Picture below 

shows an acute right angle bend and photograph above shows 
the finished part formed to die precision. Women operating 
DI-ACRO UNITS maintain a high out-put on production work. 


V\ 
rae ut La y 








Send 
for 
Catalog 
® 


FALACRO. 
Be 


39 EIGHTH AVENUE SOUTH e _ MINNEAPOLIS 15, MINNESOTA 


TRICO OILERS AUTOMATIC 


DEPENDABLE 


MODERNIZE yourmachines 
with TRICO OILERS for de- 
pendable lubrication. Add 
longer life and value. . . im- 
proved appearance . . . satis- 
fied customers. 

WRITE FOR CATALOG 


/ a 4 | 


oa i cee 


TAE MODERN WAY 
Oil level is automatically maintained. 
As oil is consumed it is immediately 
replaced. No guesswork—no hazards. 





TRICO FUSE MFG. CO. Milwaukee, Wis. 


fo catenin or 8 


~ me es 


me 


es, ee Tr 


MOST DEPENDABLE COIJL BASES 


STRONG. Spiral-wound. Heat-treated Compression 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 

at CMM Dats hilt eek ae ee) ee el 
Square, Rectangular. Ask for samples and prices. 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 


That’s our FUNCTION! 


™ > There's not a great problem involved to 
meet specific requirements ‘‘on deliv- 
ery’. . . any wire can be manufactured 
“to pass.”’ But it's another matter to 
meet these same requirements year 
after year under the severe strains and loads in 
service. 


Hudson Wire engineers are not just wire specialists 
—They are field strategists . . . anticipating causes 
of wire failures, eacletion wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper _ 


"Enameled Iron 


Enameled Alloy 


otton Covered | 
Claassen 
Glass Fibre Covered 
Twisted Multiples 


Parallel Multiples — 


Litzendraht 


HUDSON WIRE coun 





Enameled Aluminum 7 


Silk Covered 








yr) 
WINST 








In PUMPS you get more advantages 





Motor and pump in one integral unit means that MOTO- 
AIR is not dependent upon central pumping plant, 
and ie always ready for plug-in’ use. Available for 
wall, ceiling or normal mounting. Largely used by 
Industrial and Government plants, laboratories, and as 
cleaner-blowers. 


Get Facts—and you'll get Motoair! 


CATALOG 
ON REQUEST 


1540°CLINTON AVE. 








Oe Oe ty ey 


Ye 


INDICATING 


ANOTHER 
KIRKLAND “FIRST” 


Epo 


THE NEW T-3 BLC UNIT WITH 
BAYONET-LOCKED LENS-CAP 


This improved BLC Lens-Cap (7% diameter) snaps into 
place like a lamp bulb. Bayonet construction insures tight 
locking and maximum resistance to shock and vibration. 
Unlikescrew typelenscap, bayonet type cannot become loose. 

Another feature of the T-3 BLC Unit is 

the improved SCB Socket Direct Line 

Electrical Circuit (No Press-Fit Assembly) 

BRILLIANT VISIBILITY AND EASY REMOVAL 

The T-3 BLC lens is scientifically designed to give brilliant 
visibility from all angles, regardless of panel thickness. 
The lens is sandblasted on interior surface and so deeply 
cupped that the T-314“” lamp bulb extends beyond metal 
rim. No tool needed to remove bulb, as it extends 4"’ 
beyond surface of lip. The T-3 BLC unit is for single-hole 
panel mounting. (%4" Diameter) 


WRITE FOR CATALOG 
Distributed Nationally By 


GRAYBAR ELECTRIC 
COMPANY 


The H. R. KIRKLAND CO., Morristown, N. J. 











MOTOAIR PUMPS have visible continuous, lubricating 
system. Motor and pump in ONE integral unit means 
NO gears: NO drives to wear eut, no guards, and no 


large base. Made in a range of sizes, for various purpeses. 


ser a 


NEW JERSEY MACHINE wnat 


CORPORATION aur inaiie | 
HOBOKEN, N. J. * 





-ILSCO LUGS | | 
They’re | 
Both Champs 

| 


<¥) | Putyourmoney on either 
Nia@t one... ILSCO SOL. 
-'| DERING LUGS or 

| ILSCO SOLDERLESS 
LUGS. You'll be in on 
the pay off whatever you 
use in the ILSCO LINE 


. made from copper 


MAIL THIS COUPON TODAY _ 


Please rush us sample and 
illustrated 32-page stereg. 


Name ; siti 7 ; 

Firm Name tubing right in our own 
ee a plant . . . known for 
Address... .. quality always. 


ILSCO COPPER TUBES & PRODUS TS, Inc. 
CINCINNATI, OHIO 


Underwriters’ and 
other approvals. 


a 





LOUTHAN $X-1 STEATITE 
LOW LOSS INSULATION 


For RADIO HIGH 
Communication DIELECTRIC 
Equipment Use ae Dense 

F mpervious 
* To Moisture 





Any Size.... 
...+ Any Shape 


Precision Made 


The LOUTHAN MANUFACTURING CO. 


*‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 
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’ plishments. 





HEN the sudden and unusual demands 

caused by War activities called for more 
and more transformers for radio, “walkie-talkies,” 
television, communication systems, electronic ap- 
plications, Jefferson Electric engineers and pro- 
duction facilities were ready. ... The art of trans- 
former design, the control of ‘‘quality” in large 
scale mass production were established accom- 
wae - 

In fact, Jefferson was more than ready:—im- 
proved steel to reduce electrical losses; methods 
of using specially selected iron for laminations 
followed by our own annealing; our own design 
in coil winding machinery to use the copper more 
effectively; improved compounds, materials and 
impregnation methods to provide greater resist- 
ance to moisture, extreme heat and cold. 

Good reasons for the widely acknowledged 
superiority of Jefferson Electric Transformers, — 
good reasons fos the reliability of performance 
reported from all war fronts where long life re- 
liability is so vital. 

Jefferson Electric has again demonstrated its 
ability to provide high quality in large scale 
transformer production. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chicago), 
Illinois. In Canada: Canadian Jefferson Elec- 


tric Co., Ltd., 384 Pape Ave., Toronto, Ont. 
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GUARD 


ELECTRICAL CONN iireaeete 





oak Photo courtesy Kellog Switchboard and Supply Co. 


with KESTER 


ROSIN-CORE SOLDER 


| @ In the assembly of electrical equipment, the life of the 


apparatus often depends upon using the right solder and 
flux. Not only must the solder alloy be of high quality but 
the flux must be non-corrosive And non-conductive. 


@ Kester engineering research has developed a rosin-core 


| solder that meets these requirements. It is recommended 


for all types of electrical work. The patented, plastic rosin 
flux is self-contained in the core of the solder. Work is faster 
because flux and solder are applied in one simple operation. 
Connections are made permanently tight—withstanding 
shock, vibration or bending. Flux is non-conductive, non- 
corrosive, and non-injurious to insulating material. It will 
not lose its fluxing power even under temperature extremes. 


@ Kester Rosin-Core Solder is available in a wide range of 
core and strand sizes. Consult Kester engineers freely, with- 
out obligation, on any electrical soldering problem. 


SSS 


we BUY WAR BONDS x Ww 





KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER SOLDER 





TIN ORDER AMENDED. For the Present, if you re- 
quire solder of more than 20% tin content, certify 
use on Kester orders; under WPB Order M-43 as 
amended November 3, 1943. Priorities Preference 
Ratings now govern only the scheduling of deliveries. 


KESTER 


nhac 
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STREAMLINED 
INTEGRAL MOTORS 








Type P-2 or 3 Phase, 60 cycle 

Voltages—110, 220, 440 and 550 

Squirrel Cage Rotor, dynamically balanced 

Normal torque; Constant speed; Ball bearing; Fully en- 
closed; Plain barrel frame or rigid base for Floor, Side- 
wall or Ceiling mounting. 


Sizes— 15-3, and 1 HP at 850 RPM 
34=1 and 1'> HP at 1150 RPM 
1-114 and 2 HP at 1750 RPM 
1-1'4 and 2 HP at 3500 RPM 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages 
and cycles available. Shaft length and lead outlet to suit. 
A quiet running motor with minimum vibration. 


———— OHIO MOTORS INCLUDE 


Split-phase Induction to 1 3 Torque to 100 oz. ft 

HP Shaded Pole to 1/30 HP 
Direct Current to 1 HP Synchronous to 1/4 HP 
Capacitor to 2 HP Aco» OS Waster Genera 
Polyphase to 9 HP tors to 500 watts 
Aircraft Motors High to Low Voltege D.C 
Shell Type to 7's HP Dynemotors up to 300 watts 





What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland, Ohio 
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® Your inquiries are solicited for all special shapes, sizes and 


SINCE 1873 





designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
® Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 y 

® Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money, 


THE R. THOMAS & SONS Co. 





NEW YORK A BOSTON e CHICAGO 


No, 41-B e 
with plastic Available for fluores- 


shell 





LISBON, OHIO | 


ee al _ ormers 


LET US HELP YOU 
WITH YOUR WARTIME 
CURRENT TRANSFORMER PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 


cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 
Electricat No. 1010 —_—— 


ivisi 10 Amp. with Plastic 
~w T-Rating Shell 


CC I. A CC Ce NOT tt 


Manufacturing Co., Inc. 
VALPARAISO, INDIANA 
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When designing a line of circuit 


breakers having a wide range of cur- 
rent ratings, selection of the proper type 
Chace Thermostatic Bimetal will en- 
able you to use one size and shape of 
bimetal element for the full range of 


circuit breakers so designed. 


By following this practice, one size of 
circuit breaker will meet a wide range 
of current demands, provide maximum 
flexibility in manufacturing control, 


and reduce your production cost. 


Send us detailed information for con- 
fidential recommendations regarding 
the most efficient type of thermostatic 
bimetal element to use in your over- 
load circuit breakers and other ther- 


mal control devices. 





Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 


1944 


The CE-29 is of short, sturdy construction and is 
particularly sensitive to blue and violet light. It 
Fem eile ee Tle a ae i aT La eet lt ae 
TTC ee LM 1e tT Lae] 
UCSC MEM SAL LST S Tel: Mehl iel TPN Ta 
with light sources which produce considerable red 
and infra-red light. Though the CE-29 is not sen- 
sitive to red and infra-red light, its basic sensitivity 
on an energy basis is at least ten times that of 


conventional red sensitive phototubes 


RMA spectral sensitivity des- 
ignation is S-4. CE-29 uses 
octal 5-pin base, interchange- 
able with other similar tubes. 
Send for bulletin PC-15 giving 


Turd tE- Malai sole loli R 


CONTINENTAL ELECTRIC COMPANY 


CHICAGO OFFICE GENEVA, ILL. NEW YORK OFFICE 


903 MERCHANDISE MART 265 W 14th ST. 











YOUR SMALL-MOTOR POWER 


PROBLEMS CAN’T COME 


TOO TOUGH FOR E M C 


MOTOR 
EXPERTS 






EMC motor engineers and designers have pro- 
vided a profitable solution for some of the most 
intricate problems that industry and war production 
can offer. Thousands of EMC custom-designed 
fractional H. P. motors are serving our fighting 
forces today; other thousands are in industry and 
civilian service. 


When your new products require exceptional 
performance in tiny power-packages—something 
special in size, shape, weight, power and dura- 
bility, in ratings from 1/500 to 1/15 H. P.— it's a 
job for EMC engineering. Remember the proven 
skill, experience, knowledge and precision pro- 
duction techniques which EMC can offer you for 
today's and tomorrow's needs of motors! 


atypical EMC Custom. 
Designed Fractional H. P. 
Motor now serving on many 


wartime applications. 





EMC FRACTIONAL H.P. MOTORS: Universal types for 
AC., D.C. Current @e Speeds—1 R.P.M. to 16,000 R.P.M. e@ Power 
Ratings — 1/500 to 1/15 H.P. e@ Cycles—0O to 60 e Available in 
any desired size or shape @ Adaptable to all requirements through use 
of shunts, governors, rheostats, reduction gears. 


For application data— 
WRITE FOR HANDY SERVICE SHEET 


ELECTRIC MOTOR CORPORATION 
1204 State Street . Racine, Wisconsin 


FRACTIONAL HP CUSTOM-BUILT 
FOR ALL INDUSTRY 


EMC MOTORS 
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Every Auburn molded part is subjected to a 
critical inspection, though not always, as here, 
under high magnification. But where such a minute 
inspection means the difference between continu. 
ous and interrupted assembly operations in your 
plant you can be sure it will get that inspection. 

It is knowledge of where to put the emphasis 
that makes Auburn molded service so valuable. 
You can be sure that your requirements in molded 
plastics will get this same individual study. Every 
step in the production of your parts, from the en- 
gineering department to the shipping room, gets 
the attention it requires so that molded parts will 
meet your specifications. 

If you are considering the use of plastics in your 
products, consult Auburn. Our engineers can 


provide the facts on which to make your decision. 


a ee ee a ee ee ke 2 


COMPRESSION, TRANSFER, INJECTION MOLDING 
* * 7 

EXTRUDED VINYL OR ACETATE TUBES AND SHAPES 
e . 


CELLULOSE NITRATE RODS, SHEETS, MOLDED PARTS 
+ * * 
MOLD ENGINEERING AND COMPLETE MOLD SHOP 
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The second Army- 

Navy “E” Award 
citation for high achieve- 
ment in war production, 
continuing a long record ot 
war service is a source of 
justifiable pride to the man 
agement and personnel of The 


Arnold Engineering Company. 


The star will serve as an incen- 
tive to The Arnold Engineering 
Oererenthmconee ere a len menenrtin ts 
high devotion, energy and skill to 


turn out products for the war effort. 
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THE ARNOLD ENGINEERING (OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 


MAGNATROL 


MAGNETIC VALVES 















Cat BT 
Sprung Geariug Trucks 


To control electrically the flow Sa fete tT Tl (oll) ee 
of Air-Gas-Oil-Brine- “—iue ate MCN ME ae 
Hot or Cold Water, etc. ime | DAMAGE ! ne 


Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 





You save time, labor, men, floors and product damage 
when you put WELD-BILT SPRING BEARING 
TRUCKS on every handling job. Unique SPRING 
BEARING axle absorbs all floor shocks and wheel vi- 
brations — for easier, faster trucking, longer truck life. 


WRITE FOR BULLETINS NOW-— on Weld-Bilt 
SPRING BEARING Platform and Two-Wheel Trucks. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 

Sefety Terminals, ngulated Rectifer and Thyrotron Connectors, High Voltage WEST BEND EQUIPMENT CORP. 
ube Sockets, ore es, Quartz ‘olystyrene Insulation, 9 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 233 WATER STREET, WEST BEND, WISCONSIN 

Catalogue Upon Request MATERIALS HANDLING ENGINEERS 
1 Lift Trucks, Two and Four-Wheel Trucks, Tie eka 
kid Platforms Barrel Trucks and Racks Portable Ele 
Special Equipment 















JAMES MILLEN 
150 EXCHANGE ST. 


MFG.CO. Inc. 
0) ECE 


JULY 1944 
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TRANSFORMERS 
and COILS 





Standard and pak 


CONSTRUCTION Ee oe which coil is THINSTEEL? 
SCHL = ae | 


Same appearance, same gauge, same 
width but still a wide differential—an im- 
portant differential because only one is 
Thinsteel—tailored for the specific preci- 
sion job. That's a CMP specialty—provid- 
ing unusual physicals, tempers and ex- 
treme accuracy for stringent specifications. 
Yes, you could only pick out Thinsteel by 
comparison—by putting it on-the-job. Then 
you learn all the many fabrication advan- 
tages of CMP cold rolled strip. And you 
learn the advantages of doing business 
with the PIONEER—THE specialist in pre- 
cision cold rolled strip steel. Worth think- 
ing about? Better yet—worth investigating 

| 


now. 






IMPORTANT THINSTEEL Facts 


Gauges thin as .001” . Widths up to 24’ 
Coils up to 300 lbs. per inch of width 
Extremely close tolerances @ Standard finishes 
Standard and special tempers 
Carbon & alloy grades @ Wide range of physicals 


Prompt 
any 
service 
CL ENE’ 
PLE 


THE COLD METAL PRODUCTS CO. 


SUBSIDIARY OF THE COLD METAL PROCESS CO. 
YOUNGSTOWN 1, OHIO 


HERCULES ELECTRIC & MFG. CO. 


INCORPORATED SM } 
2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y : ; 
DC ond AC WELDERS * TRANSFORMERS * MAGNETIC CLAMPS « SOLENOIDS GIVES MAXIMUM PRODUCTION PER TON 
RIVET HEATERS * SPOT WELDERS * FLUORESCENT BALLASTS * SPECIAL CONTROLS 
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DRIVE | EGU rte any ae ea 1 TT 
ABLE- -SPE TS AMERICAN PARATROOPERS AWAIT THE SIGNAL 
_c. circul es 
Ta anne up To 16 TO! 
SPEED aaa 1-5 © hp- | 


1 DIRECT DRIVE. Lower cost, because 
fewer parts (no intermediate speed- 
















changing device). Power is closer to where 
it is needed. Use less space. Streamline 
—, your machine design 
SPEED CONTROL CONVENIENCE 
| SPEED CHANGES WITHOUT LIMITATIONS. Place 
STOP START speed-changer and start-stop button at 


any convenient point to which a wire can 
be run. Control always within easy reach 


JUNCTION BOX 


WITH 
at LINE 3 OPERATES ON A-C. POWER, 
SPEED 4 QUICK STOPPING 
CONTROL 
Unit SMOOTH, FAST ACCELERATION. 


SPEED-SETTING. 


5 
6 REVERSING. 
7 
8 


SLOW FOR THREADING and 
INCHING 





Get Reliance Bulletin 311 for details — and 
other advantages. 


| 
| 
2 BEGUN an aaa aD Lee What we do is NOTHING 


1088 IVANHOE ROAD ¢ CLEVELAND, OHIO 


pete As | ee with what they do 


Our Waterbury Button Company Division has madeZmost 
of the uniform buttons for the Army, Navy and Marines 
for the last Six Wars — 1812, 1846, 1861, 1898, 1917, 
1941. All six Divisions of Waterbury Companies are 
working practically 100°, on essential war products. 









“SOLDERLESS ‘4 
& SOLDERING 







BUY MORE WAR 
BONDS-HASTEN THE 
DAY OF VICTORY 


ee 


SQUARE OR ROUND 
END... ALL TYPES 
AND SIZES. 


waite DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 


HIGHEST QUALITY 


FOR 45 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY WATERBURY COMPANIES, INC. 


4209 Wrightwood Avenue, Chicago 39, Illinois 


Formerly Waterbury Button Co., Est. 1812 
Eastern Plant: Newark,N.J. Canadian Plant: Brantford, Ont. 


DEPT. C, WATERBURY, CONNECTICUT 
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PLUG & JACK 








300 OCH 200 0CV 











SUBCONTRACTS 





Are you stuck for delivery on power 
transformers like those shown 
above? If so write us at once, as 
we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good priority ratings. An in- 
quiry will not obligate you. 


Or perhaps you can use some small- 
er units like those shown below. 


@ ii 175% 


sov 


Ars and jack built with machine 
precision, ruggedness and strength. 
Ab olutely different from conventional 
types. Perfect contact always assured 
because the side pressure is not carried 
by the contact elements. 


si a al 








The pin is held in a bulldog grip by a spring clip or 
U-shaped member (see dotted lines) that fits over 
the core of the jack or female member. Wobble- 


proof. Can't work loose. Unfailing operation. 










Extremely versatile. Can be fitted to any standard 
type of terminal or cable connector. Accurately 
machined and threaded for permanent union with 
hard rubber sleeve or bushing. Quickly assembled. 
Simple in construction. Nothing to get out of order. 
Pin 3/16” diam., in one part; jack in three parts. 
THE PLUG AND JACK THAT “BECAME FAMOUS OVERNIGHT’ 


Thousands in use. Praised by electrical 
engineers, instrument makers and others. 


fr ; 100HS is 125 45 
—_ s 


on 


In either case, let us put our 33 THE PEERLESS LINE 
f ° t k f a Single —_ Switches 
orting or non-shortin 
poe - ee ow nal you Multiple Cireuit or Drum on, 


Single Deck or Gang Type 
High Voltage Multipurpose Tap Switches 
Interlocking On-Off Switches 


A 16 C 1 Bh a Special Cte mnie Mei on Reactors 
na tam é‘ 

er — anetag Ss past " Heavy Duty Jacks (Patented) cae 

coming off the press. Send for Heavy Duty Footswitches 


Quick make - quick break 


your copy NOW. 


Write for decriptive literature. 





B. F. MILLER Co. LABORATORIES 


athe ated 115 East 23rd Street, New York 10, N. Y. 
TRENTON, 4, B32. 
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.. for perfect 
make-and- break ! 


Maximum service life, negligible maintenance, 
perfect performance —- that’s the record of 
METROLOY Tungsten Contacts the world over. 


Tungsten’s non-filming and non-oxidizing char- 
acteristics practically eliminate contact resistance 
—perfect contact is assured. 


These advantages, together with the skill and 
experience of METROLOY engineers and crafts- 
men, result in contacts of outstanding merit. 
Inquiries are invited. Metroloy Company, 57 E. 


Alpine Street, Newark 5, New Jersey. 
NEAREST TO RESISTANCE-FREE OPERATION A 


ELINCO SELF-SYNCHRONOUS 


TYPE MI-1 MIDGET 


MOTOR 






Type Mi-1 is an indicating-type 
motor; also available in rotating 
and differential-type motors, and 
with double shaft. 


SPECIAL DESIGN — Our engineers are at 


your service to discuss the design of special and 
experimental fractional h.p. motors and generators. 


ELECTRIC INDICATOR CO. 


107 PARKER AVE. STAMFORD, CONN. 


MOLDED PLASTICS 


MOLDS are built in our own 
Tool Room, backed by over 
25 years’ experience in making 


Plastic Molds. 








MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


CHICAGO, ILL. 


2035 CHARLESTON ST. 


em 
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INVALUABLE 
EXPERIENCE 


in Furnishing Castings 
to Industry . . . . 


Over 31 years experience producing aluminum 
alloy permanent mold, die cast and sand cast 
castings, plus invaluable experience in furnish- 
ing critical castings to the various war depart- 
ments and war industries, puts us in a position to 
help you with your aluminum castings problems. 

With 300,000 square feet of floor space 
equipped with modern permanent mold, die 
casting and sand casting equipment, plus ma- 
chining, finishing and assembling, plus a com- 
plete laboratory, including X-ray, we are in a 
position to answer most of your casting problems. 

We have about completed a $145,000 mod- 
ernization program that assures a smooth, even 
and rapid production line, with the newest type 
furnaces, material handling equipment, temper- 
ature controls, and other up-to-the-minute par- 
aphernalia. This equipment provides an almost 
automatic adherence to specifications, prompt 
deliveries and economical production costs. 


May we suggest you permit us to 
help you in your postwar planning. 


MONARCH ALUMINUM 
MFG. COMPANY 


General Offices and Plant: 
9295 Detroit Ave. Cleveland 2, Ohio 
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AVAILABLE e WANTED 


\ddress all keyed replies to the box number indicated, 


¢ 0 ELECTRICAL MANUFACTURING; 


1250 Sixth Ave., New York 20, N.Y. 





EXPERIENCED ELECTRICAL ENGINEERS 


Graduate or non-graduate electrical engineers with at least three 
years of recent radio circuit or laboratory experience are needed for 
the development and design of pocket size radio and audio fre- 


I h LAMS : quency equipment. The company is well established in the elec- 

(| | tronics field and offers the right man a salary dependent on his 

PRO y RAC roRSs See} experience and also the opportunity to grow in a relatively new 

a field. The company is located in the suburbs of a large New England 

COMPUTORS oer 
CHARTS-DIALS BS | 
POSTWAR PRODUCTS WANTED 
CALCULATORS — ~ Organization experienced in manufacturing, engineering and mer- 
chandising is now interested in mechanical and electrical devices; 


SCAI ES ETC either new ideas or improvements upon present methods on an out 
= * right purchase or royalty basis. All replies held in strict confidence. 
| 


Research Dept., P. O. Box No. 69, York, Pa. 


ee : MOTORED APPLIANCE ENGINEER WANTED 


In the Hopp sheeting department, an imposing 


array of printing, lithographing, type-setting, die- 
cutting, heating, bending, numbering, punching, 


forming and other machines, stand ready to tackle Now is the tirge to assure your postwar connections. Old estab- 


the most complicated of sheet jobs. A wide variety lished company in the home appliance field has an opening for a 
“ —- ee we a Se well-versed engineer to work on motor-driven appliances. If you 
~ aoe oe ae > iealiinads ae have originality, initiative and expe rience you will find a good op 
dul} (matte) or bright glossy finish. ~ } portunity. Write full particulars relative to education and experi- 
. craigs serene + ence and salary expected. Dominion Electrical Mfg., Inc., 
PLASTIC PRINTING . 4 Mansfield, Ohio. 

Simple though it sounds, printing on plastics re- 

quired years of tireless experimentation to per- 

fect. Special inks and special methods, universally 

used today, were developed, we are proud to say, A 

een | 1 WANTED: SALES REPRESENTATIVES 
LAMINATION ; 


oe sheets aes ae Sila 7 ag Mm 8 6Sales representatives living in Pittsburgh, Baltimore or Philadel- 
ee ee ee eee F phia territories are wanted by an old established manufacturer to 


neath layers of transparent plastics. The result— ; ; 
a transparent coat that gives complete protection sell lacquers and synthetic enamels to industrial users. Excellent 


ee ee —— them impervious to opportunity and postwar prospects for the right applicants. Send 
ee full information in first letter. Box B-6. 


DIE MAKING 


In our completely equipped tool rooms, Hopp ex- 

perts work directly from blueprints to make eco- 

nomical, perfect dies . . . thus offering our clients [i a 

the facilities of a complete die-making plant. | ENGINEERS 


INJECTION MOLDING 7 | ELECTRICAL — MECHANICAL — ELECTRONIC 


Liquid plastic is forced into a mold, allowed to 

cool and harden. Hopp molds are made in almost +a 

any desired chape, meking this sn ideal method <4 There is an excellent opportunity for several men in our compara- 
<tc on sn tage se lana a . tively small organization located in the Midwest. Our plant is now 
EXTRUSION MOLDING F £ : ey devoted entirely to war work, but we have extensive postwar plans 
Molten plastic is forced through die-cut slits, noz- ™y and large resources 


zles, or other apertures, hardening as it hits the air Our staff knows of this advertisement, so have no hesitancy in 
imto forme that may be cut to any desired length. 9 writing. Give complete information of education, experience, age, 





WRITE FOR FREE BOOKLET salary desired, and telephone number Box B-7 


“Hopp Plastics Today & Tomorrow” 


THE HOPP PRESS ELECTRICAL ENGINEER 


INCORPORATED Large progressive company located in East, now 100°, on War 
WwW work, needs services of electrical engineer —experienced in trans- 
460 . er cae sy ia a YORK ig N. . # former and motor design able to meet and discuss technical prob- 
lems with customers. Permanent job with a splendid future for the 
right men. Please give age and experience. Write Box B-8. 


See 
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Whether your requirements are for a standard 
type relay or a special relay for an unusual appli- 
cation, you can rely on Cook engineering to give 
you those “plus” features that make all Cook 
relays “extra-ordinary.” 
Here are some facts about Cook relays for you to 
consider when planning your relay requirements. 
* Carefully designed to the high stand- 
ards of Cook engineering. 

¢ Tooled and fabricated completely un- 
der one roof, 

¢ Precision manufactured with modern 
equipment. 

¢ Assembled and tested with exacting 
care by skilled workers. 

¢ Highest grades of all materials are 
used in all parts of Cook relays. 

¢ Manufactured in a model plant with 
eficiency that provides capacity to 
produce in quantity. 


IJlustrated here are a few of the standard types 
of Cook relays. 





Small Time De- 
lay Relay—Slug type 
on a short telephone 
type frame, a maxi- 
mum of 125 milli- 
seconds delay in op- 
eration can be ob- 
tained. 





Type 113—An A.C. 
relay having a laminated 
core, heavy Oilite bearing 
yoke, special silicon steel 
armature and heel piece 
and plug-in base. 





Type 107—A large 
type telephone relay used 
for keying and antenna 
switching. Keys satisfactor- 
ily at 20 words per minute— 
Mycalex insulation in the 
antenna switching pile-up. 


Type 100 —Repre- 
sents a typical contact pile- 
up combination on the short 
telephone type relay frame. 


2700 SOUTHPORT AVENUE ®@ CHICAGO 14, ILLINOIS 
JULY 


1944 













Dielectric Strength 
—Longer Life - 


Can Be Built into Your Equipment 





ELECTRICAL INSULATING 
VARNISHES 


Because of the accurate control of all 
production and strict adherence to 
carefully developed formulae, Pedi- 
gree varnishes are uniformly high in 
dielectric strength. 

In addition, they provide resistance 


to oils, acids, alkali, and abrasion. 


7ée P. D. GEORGE CO. 


5200 N. Second Street 
St. Louis, Missouri 


Call in the 
. rnish Man 
coat age You 





In the Fight 
From The Beginning 


Because they have helped pioneer many 
resistance-control applications . . . and 

have proved thoroughly dependable .. . 
Ohmite Rheostats and Resistors have been 
“in the fight”. . . from the beginning. 

Today . . . they serve in countless thousands 
.-.in all types of critical equipment... 

on every front. They are relied 

on to function day-after-day 

under extremes of temperature, 

humidity and altitude. “ 
In resistance-control . .. Ohmite 7 
experience makes a difference. [ 
Widest range of types and ed 
sizes for every need. 


=e 


OHMITE MANUFACTURING COMPANY 


4804 FLOURNOY STREET * CHICAGO 44, U.S.A. 
Foremost Manufacturers of Rheostats, Resistors, Tap Switches 


a eae Oka = 


RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES 


BUY WAR BONDS 


Your Answer Book on 
Resistance Problems 


Write on company letter- 
head for Industrial Catalog 
and Engineering Manual 
No. 40. Gives helpful in- 
formation on the selection 
and application of rheo- 
Stats, resistors, tap switches, 
chokes and attenuators. 
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Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done 
to a rigid standard and only by expert operators supervised by a com- 
petent scientific staff. 


Among our regular products are contact screws, studs, bars, plates, 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 
work for light assemblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries and to make small 
‘instruments and instrument parts to your own specifications. 
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NOW LEDGI and experience iM the manufac- 
K ture of commutator bars have become more 
important than ever, because in this war period 
new electric motors have had to be produced to 
meet unusually severe requirements. The demand 
is for more power, but also for less weight and 
smaller size. Such conditions mean new commu- 
tator problems, and tough ones. More power per 
pound naturally means greater speed, which in 
turn requires close tolerances, higher standards 
for the commutator. Revere’s long-time experience 
with commutators has been turned to excellent 
account by motor designers and manutacturers, 
and is at your service. Whether the conditions of 
service are tough or easy, get in touch with us, 
and we will work out together the selection of 
the best possible copper or copper alloy. In com- 
mutators, Revere really has the know-how. Quality 
Revere Commurtator Bars are furnished either in 
mill lengths, or in segments ready for assembly. 
Remember that today it is as important to know 
what to order as it is to know where to order it. 
For technical advice on copper and its alloys in 
motors, generators and other electrical services, 


write Revere. 


Write for the invaluable Manual, " Revere 
Copper and Copper Alloys — Technical 
Information for Product Destgners.” This 
1s a veritable handbook on the subject. In 
its 54 pages you will find 106 graphs, 
showing the effects of cold working and 
annealing, a new, easily-read chemical and 
physical properties chart, illustrated data 
on welding, much other useful informa 
tion. Your complimentary copy will be 


‘ent on reque sf. 
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